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(54) ELECTRONIC TOY 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an electronic toy devised to automatically 
start at the time when a user is present nearby. 

SOLUTION: The electronic toy to be controlled to react against information 
from outside is furnished with a movement mechanism to constitute mechanical 



movement of the toyan input means to acquire the information from the outsidea 
discrimination means to discriminate whether an objective body exists or not 
in the circumference and a control means to control movement of the movement 
mechanism by selecting a control parameter to control the movement mechanism 
in correspondence with the information from the outside in accordance with the 
discrimination result from a plurality of the control parameters and moves at 
the time when a person is present around. 



CLAIMS 



[Claim (s)] 

[Claim 1]A movement mechanism which is an electronic toy controlled to react 
to information from the outsideand constitutes a mechanical motion of a toyAn 
input means which acquires information from the outsideand a discriminating 
means which distinguishes whether an object object exists in the 
circumferenceAn electronic toy provided with a control means which chooses a 
control parameter for controlling said movement mechanism corresponding to 
information from said outside from two or more control parameters based on 
this discriminated resultand controls operation of said movement mechanism. 
[Claim 2]The electronic toy according to claim 1 which it has an information 
display means which displays information outsideand said control means chooses 
a control parameter for controlling said information display means 
corresponding to information from said outside from two or more control 
parameterscontrols operation of said information display meansand performs an 
information display. 

[Claim 3]Have a sound generation means which outputs a sound outsideand said 
control meansThe electronic toy according to claim 1 or 2 which chooses a 
control parameter for controlling said sound generation means corresponding to 
information from said outside from two or more control parameterscontrols 
operation of said sound generation meansand performs voice response. 
[Claim 4]Have a means to calculate a specific person' s life rhythmand an event 
detecting means which detects an event generation in this life rhythmand said 
control meanslt corresponds to this event and is the electronic toy of said 
movement mechanismsaid information display meansand said sound generation 
means according to any one of claims 1 to 3 which chooses one of control 
parameters at least. 

[Claim 5]Have a clock means which detects the present timeand a detection 
means to detect generating of an event beforehand planned on a time-axisand 
said control meanslt corresponds to this event and is the electronic toy of 
said movement mechanismsaid information display meansand said sound generation 



means according to any one of claims 1 to 3 which chooses one of control 
parameters at least. 

[Claim 6] The electronic toy according to any one of claims 1 to 5 with which 
said discriminating means detects the surrounding sound and/or a motion. 
[Claim 7] Said discriminating means is a surrounding sound and/or the 
electronic toy according to any one of claims 1 to 5 which carries out 
brightness detection. 

[Claim 8] The electronic toy according to any one of claims 1 to 5 with which 
said discriminating means is provided with a camera which photos a microphone 
and/or the circumference which collect the surrounding sounds. 
[Claim 9] said movement mechanism has the structure of a humanoid robot — the 
electronic toy of people' s "**"**pityand "comfort" according to any one of 
claims 1 to 8 by which operation is controlled to express either at least. 
[Claim 10] The electronic toy according to any one of claims 1 to 3 which 
chooses a control parameter which carries out one-person play operation 
defined beforehand when said control means is judged that people do not exist 
in the circumference. 

[Claim ll]The electronic toy according to any one of claims 2 to 10 which an 
electronic toy has a person typeand said information display means is provided 
in a portion equivalent to a faceand displays signssuch as expression of a 
faceand a character. 

[Claim 12]The electronic toy according to any one of claims 1 to 11 provided 
with a memory measure which records people' s voice. 
[Claim 13] Said input means is the electronic toy of touch 

sensormicrophonephotosensorcameraOx switchand state sensor ** according to any 
one of claims 1 to 12 which contains either at least. 

[Claim 14]The electronic toy according to claim 1 which is equipped with a 
means to detect an output of a cell and in which said control means generates 
warning further by a sound generation means which outputs a sound to an 
information display means or the exterior which displays information outside 
when an output of said cell declines. 

[Claim 15] An electronic toy controlled to react to information from the 

out s i decompr i s i ng : 

A human-being type structure. 

A control means which controls operation of said this structure corresponding 
to information from the outside. 

A miniature camera which is formed in said structure and photos an external 
situation. 

A means of communication which transmits a photoed picture outside. 
[Claim 16]A toy comprising: 



A basic frame arranged at a drum section of a person type toy. 

The 1st and 2nd subframes that are provided in both sides of said basic 

framerespectivelyand are attached to said basic frame rotatable. 

The 1st and 2nd axes of rotation provided in said 1st and 2nd 

subframesrespectively. 

A cam mechanism provided in the 3rd axis of rotation driven by the 1st motorA 
link which connects between the subframes of said cam mechanismsaid 1st 
[ the land ** a 2ndand rocks both subframesA gearing system driven by the 2nd 
motorand a transmission mechanism which is arranged over between the said 
basic framesaid lstand 2nd subframesand transmits an output of said gearing 
system to said 1st and 2nd axes of rotation. 

[Claim 17]The toy according to claim 16 which said transmission mechanism is 
constituted by train of gears which consists of two or more gearsand each gear 
of both ends is arranged in the said 1st and 2nd subframesrespectivelyand gets 
into gear via said 1st and 2nd axes of rotation and bevel gearrespectively. 
[Claim 18]Are a person type or an animal type electronic toyand in a face 
equivalent part of a head A characterAn electronic toy which is constituted 
and becomes so that information operated and inputted can check an input part 
which consists of two or more input switches which have an indicator which can 
display a sign and were formed in the body by viewing by an indicator provided 
in said face equivalent part. 

[Claim 19] Are a person type or an animal type electronic toy which has a head 
and idiosomaand in a face equivalent part of a head A characterAn electronic 
toy which is constituted and becomes so that it can check by viewing by an 
indicator by which it has an indicator which can display a signan input part 
which consists of two or more input switches is provided in idiosomaand an 
operation result in said input part was provided in said face equivalent part. 
[Claim 20] Are a person type or an animal type electronic robotand in a face 
equivalent part of a head A characterAn electronic robot which is constituted 
and becomes so that information which has an indicator which can display a 
signand as which an operator operates and inputs an input part which consists 
of two or more input switches formed in the body of said robot can check by 
viewing by an indicator provided in said face equivalent part. 
[Claim 21]Are a person type or an animal type electronic robotand in a face 
equivalent part of a head A characterAn electronic robot having an indicator 
which can display a signdisplaying information as which an operator operates 
and inputs an input part which consists of two or more input switches formed 
in the body of said robot on an indicator provided in said face equivalent 
partand forming expression of said robot. 

[Claim 22] The electronic toy according to any one of claims 1 to 14wherein a 



feeling parameter is contained in said control parameter and this feeling 
parameter is expressed as a specific person's biorhythm or biorhythm of a 
robot. 

[Claim 23] The electronic toy according to claim 22wherein said feeling 
parameter is influenced by generating of an event. 

[Claim 24] The electronic toy according to claim 23wherein a reply to a 
question which an electronic toy made to a user is included in this event. 
[Claim 25]The electronic toy according to claim 24wherein change of a feeling 
parameter is beforehand defined as said question to an anticipation reply to a 
question. 

[Claim 26] The electronic toy according to any one of claims 22 to 25wherein a 
control section chooses a sound which should be outputted to selection and/or 
the exterior of information which should be displayed outside based on said 
feeling parameter. 

[Claim 27] The electronic toy according to claim 24wherein said control means 
forms a fixed form sentence using data which memorizes said reply which 
carries out a question pairand is further applied to this reply. 
[Claim 28] Are a person type or an animal type electronic toyand An indicator 
which can display a character and a sign on a face equivalent part or a body 
equivalent part of a headChoose said languageand make it display it on said 
indicator as an input means which performs alter operation provided in the 
bodyand a memory measure which memorizes two or more languageand. An 
electronic toy characterized by what it has a control means which has a 
function which outputs a feeling parameter value showing self feelingsaid 
control means chooses said language based on said feeling parameterand this is 
displayed on said indicator for. 

[Claim 29]A vocalizing means which is a person type or an animal type 
electronic toyand outputs voice data as a soundChoose an input means which 
performs alter operation provided in the bodya memory measure which memorizes 
two or more voice dataand said voice dataand give said utterance partand. An 
electronic toy characterized by what it has a control means which has a 
function which outputs a feeling parameter value showing self feelingsaid 
control means chooses said voice data based on said feeling parameterand is 
made for said vocalizing means to utter this. 

[Claim 30]Are a person type or an animal type electronic toyand An indicator 
which can display a character and a sign on a face equivalent part or a body 
equivalent part of a headChoose said languageand make it display it on said 
indicator as a memory measure which memorizes a vocalizing means which outputs 
voice data as a soundan input means which performs alter operation provided in 
the bodyand two or more language and two or more voice dataand. An electronic 
toy characterized by what it has a control means which has a function which 



outputs a feeling parameter value showing self feelingand said control means 
performs selection of said language and said voice data based on said feeling 
parameterand supplies this etc. for to said indicator and said vocalizing 
means. 

[Claim 31] The electronic toy according to any one of claims 28 to 30wherein 
said feeling parameter changes temporally between the maximum and the minimum. 
[Claim 32] The electronic toy according to any one of claims 28 to 31 
characterized by what said control means asks a question with said character 
or a soundand a value of said feeling parameter is changed for according to 
alter operation to this. 

[Claim 33]Plurality is beforehand memorized by said question. 

The electronic toy according to claim 32wherein change of said feeling 

parameter is defined to an anticipation reply to each question. 

[Claim 34]Plurality is beforehand memorized by said question. 

The electronic toy according to claim 32wherein an intimacy degree of an 

electronic toy and a user is defined to an anticipation reply to each question. 

[Claim 35]The electronic toy according to claim 32 or 33wherein said control 
means forms a fixed form sentence using data which memorizes a reply to said 
question and is further applied to this reply. 

[Claim 36]The electronic toy according to any one of claims 32 to 35 which 
will be characterized by what data which expresses specific feeling to said 
indicator and/or said vocalizing means is supplied for if said control section 
accumulates an intimacy degree obtained by each question and this exceeds a 
predetermined value. 

[Claim 37] The electronic toy according to any one of claims 32 to 35 
characterized by what a question which influences said feeling parameterand a 
question not influencing are one of said questions. 

[Claim 38]Beforehandtwo or more zones were defined between the maximum of said 
feeling parameterand the minimumand said language and voice data have 
distributed to each zoneand said control meansThe electronic toy according to 
claim 31 characterized by what language and voice data of a zone applicable by 
whether the present feeling parameter value belongs to which zone are chosen 
for. 

[Claim 39] The electronic toy according to claim 38 which said control means is 
a specific zone and is further characterized by what control which performs 
special operation accompanied by a mechanical motion of a portion which 
constitutes a person type or an animal type is chosen for. 
[Claim 40] An electronic toy given in either of 28 thru/or 39 which is 
characterized by what said control means is further provided with display mode 



to which said feeling parameter is changed with short period between the 
maximum and minimum for and to operate. 

[Claim 41] The electronic toy according to any one of claims 28 to 40 
characterized by what it has a connecting means which connects an electronic 
toy to a networkand said language and voice data are downloaded for from a 
server apparatus connected to said network to said memory measure. 
[Claim 42] The electronic toy according to claim 41 whose said language to 
download and voice data are current-events terms. 
[Claim 43] The electronic toy according to claim 41 which is a term 
corresponding to a user' s characteristic in said language to download and 
voice data. 

[Claim 44]The electronic toy according to any one of claims 28 to 40 
characterized by what it has a connecting means which connects electronic 
toysand language in which it memorizes and isand voice data are received from 
a partner' s connected electronic toy for to said memory measure. 
[Claim 45] The electronic toy according to claim 41 or 44 with which said 
connecting means is characterized by a thing of a telecommunication cablePHSa 
cellular phoneand a personal computer for which either is included at least. 
[Claim 46] The electronic toy according to claim 44 or 45 characterized by what 
alphabetic data exchange is performed with electronic toysexchanged data is 
built into a fixed form sentenceand imitation conversation is held for. 
[Claim 47] A sound detection means which is a person type or an animal type 
electronic toyand detects the surrounding sound and to carry outAn indicator 
which can display a character and a sign on a face equivalent part or a body 
equivalent part of a headA control means which has a memory measure which 
memorizes two or more expressionand a function which outputs a feeling 
parameter value showing self feelingchooses said expression based on said 
feeling parameterand displays this on said indicatorAn electronic toy 
characterized by what said feeling parameter is set as an unpleasant state for 
when a preparation and said control means are more than a predetermined level 
and said sound continues them beyond in predetermined time. 
[Claim 48] Are a person type or an animal type electronic toyand An indicator 
which can display a character and a sign on a face equivalent part or a body 
equivalent part of a headA memory measure which memorizes two or more 
expressionand an input means which performs alter operation provided in the 
bodyA control means which has a function which outputs a feeling parameter 
value showing self feelingchooses said expression based on said feeling 
parameterand displays this on said indicatorAn electronic toy with which a 
preparation and said control means are characterized by what said input means 
chooses expression corresponding to said feeling parameter for continuously 
predetermined time or when prescribed frequency operation is carried out. 



[Claim 49]The electronic toy according to claim 47 characterized by what 
expression of anger is displayed for on said indicator in said unpleasant 
state. 

[Claim 50] The electronic toy according to claim 48 which is expression 
expression chosen corresponding to said continuous operation is struckand 
complains of a pain [ expression ]or the expression with which it strokes and 
is pleased. 

[Claim 51] Are a person type or an animal type electronic toyand An indicator 
which can display a character and a sign on a face equivalent part or a body 
equivalent part of a headA memory measure which memorizes two or more 
expressionand a photosensor which detects the surrounding luminosityAn 
electronic toy characterized by what expression corresponding to self feeling 
is chosenit has a control means which displays this on said indicatorand said 
control means chooses expression which closes eyes for when said photosensor 
detects a dark state beyond in predetermined time. 

[Claim 52]The electronic toy according to claim 51 characterized by what said 
control means expresses ** which operates further a mechanical portion which 
constitutes a person type or an animal typeor **** feeling for. 
[Claim 53] The electronic toy according to any one of claims 28 to 50 
characterized by what an initial value of a function which outputs a feeling 
parameter value showing said feeling is set up for at random. 
[Claim 54]Are a person type or an animal type electronic toyand An indicator 
which can display a character and a sign on a face equivalent part or a body 
equivalent part of a headAn electronic toy which distinguish a message and 
control information from a mechanical portion which constitutes a person type 
or an animal type and is constituted movableand a file attached to an E- 
mailand said message is displayed on said indicatorand is provided with a 
control section which operates said mechanical portion corresponding to said 
control information. 

[Claim 55]The electronic toy according to claim 54 characterized by what said 
file attached is a voice file. 

[Claim 56] The electronic toy according to claim 55 characterized by what said 
voice file is reproduced by audio signal by computerand said audio signal is 
supplied for to said control section. 

[Claim 57]The electronic toy according to any one of claims 54 to 56 
characterized by what said control information is what specifies operation 
which said control section has memorized beforehand. 
[Claim 58] The electronic toy according to any one of claims 54 to 56 
characterized by what said control information is what specifies a series of 
control procedures of said mechanical portion as said control section. 
[Claim 59] The electronic toy according to any one of claims 54 to 56 



characterized by said control section choosing a suitable motion of said 
mechanical portion when said control information is not attached. 
[Claim 60] The electronic toy according to any one of claims 54 to 59 
characterized by what said control information is a thing expressing 
feelingsuch as joyangerhumor and pathos of a robot. 

[Claim 61]A process in which operation which said electronic toy should be 
made to make a message which should be displayed on an addressee' s electronic 
toy inputted is changed into an audio signalA process in which change said 
audio signal into a voice fileand this is made into an attached file of an E- 
mailA process in which the E-mail with a voice file concerned is transmitted 
to an addressee terminal unit from an originator terminal deviceA process in 
which an addressee terminal unit receives said E-mailreproduce said voice 
fileand an audio signal is acquiredAn exchange method of an E-mail including a 
process in which said reproduced audio signal is transmitted to said 
electronic toy from an addressee terminal unitand a process in which a display 
and said operation of said message are made to perform to said electronic toy. 
[Claim 62]An electronic toy provided with a leg structure object which is a 
person type or an animal type electronic toyand constitutes a person type or a 
movable leg of an animal type coupleand a control section which controls a 
motion of said leg corresponding to a sound which should be outputted. 
[Claim 63] The electronic toy according to claim 62 characterized by what said 
control section sets up speed of a motion of said leg for corresponding to 
size and a rhythm of said sound. 

[Claim 64] The electronic toy according to claim 62 or 63 characterized by what 
a motion of a leg of said couple is operation which opens and closes said leg 
to a longitudinal direction. 

[Claim 65] The electronic toy according to any one of claims 62 to 64 
characterized by what a nonskid means is given to one vola of said legit 
slides on vola of another side of said legand a means is given for. 
[Claim 66]A waist frame by which hip of a couple rotatable to one way at least 
was provided in right and left as for said leg structure objectThe leg of a 
couple connected with hip of said couplerespectivelyand a driving shaft of a 
couple in which one end is attached to each legand the other end extends 
inside said waist frame exceeding hip of the leg concernedlt intervenes 
between a link member which connects the other end of each driving shaft 
mutuallyand said other end of at least one of said driving shaft and said link 
memberThe electronic toy according to any one of claims 62 to 65 containing a 
cam mechanism which changes the one end each side of said driving shaft to 
extensive **and a motor which is built in one side of said leg and rotates 
said said one driving shaft. 

[Claim 67] The electronic toy according to claim 66 characterized by what the 



other end of said driving shaftbetween [ said ] link membersor said cam and 
between [ said ] link members are connected for via a spherical engaging 
member. 

[Claim 68]The electronic toy according to claim 66 or 67 containing a slide 
means made as [ slide / on a ground surface or a floor line / it is provided 
in an end part of a driving shaft of another side of the driving shafts of 
said coupleand ]. 

[Claim 69] The knee upper part where another side of said leg is connected with 
said hip rotatable at a cross directionA grounding part connected with the 
knee lower part connected with this knee upper part and cross direction 
rotatablean end part of a driving shaft of another side of the driving shafts 
of said coupleand a longitudinal direction rotatableA projection is formed in 
the undersurface of an implication and said knee lower partand an inclined 
plane where said height contacts is formed in the upper surface of said 
grounding partThe electronic toy according to any one of claims 66 to 68 
characterized by what said height is pushed up in connection with a switching 
action of said legand is constituted so that a connecting part of said knee 
upper part and said knee lower part may bend. 

[Claim 70]Claim 65 in which said slide means is a rolleran electronic toy 
given in either 68 and 69. 

[Claim 71] The electronic toy according to claim 67 enabling adjustment of an 
opening-and-closing degree of a leg with a fixing position of said engaging 
member to said cam mechanism. 

[Claim 72]Are an electronic toy provided with a walk mechanism in which 
operate both legs forward and backward and bipedal locomotion is performedand 
a one-legged movement mechanism A waist frameThe knee upper part connected 
with said waist frame rotatableand the knee lower part connected with said 
knee upper part rotatableA grounding part connected with said knee lower part 
rotatableand a cam pulley which it is provided in said waist frame and 
rotatedAn electronic toy containing the 1st cam provided in said cam pulleythe 
2nd cam provided in said cam pulleya longitudinal member which rocks said 
grounding part to a sliding direction by said 1st camand a shorter side member 
which rocks said knee lower part to a cross direction by said 2nd cam. 
[Claim 73] Are an electronic toy provided with a walk mechanism in which 
operate both legs forward and backward and bipedal locomotion is performedand 
a one-legged movement mechanism A waist frameThe knee upper part connected 
with said waist frame rotatableand the knee lower part connected with said 
knee upper part rotatableAn electronic toy containing a grounding part 
connected with said knee lower part rotatablea cam which it is provided in 
said waist frame and rotateda longitudinal member which rocks said grounding 
part to a sliding direction by said camand a shorter side member which rocks 



said knee lower part to a cross direction by said cam. 
[Claim 74] The electronic toy according to claim 73 with which said 
longitudinal member is provided with a depression plate which touches a 
guidance hole where a guide member is engagedand said cam. 

[Claim 75] The electronic toy according to claim 72 or 74 further provided with 
an energizing means energized in the direction which depresses a tip of said 
grounding part. 

[Claim 76] The electronic toy according to any one of claims 72 to 75 
characterized by what a size of said electronic toy is about 30 cm. 
[Claim 77] The electronic toy according to any one of claims 72 to 76 
characterized by what an oblique direction driving means driven to an oblique 
direction to a direction of movement of the bipedal locomotion mechanism 
concerned at said grounding part was established for. 

[Claim 78]The electronic toy according to claim 77 characterized by what said 
oblique direction driving means is constituted for including a driving roller 
or a driving belt to rotate. 

[Claim 79] The electronic toy according to claim 78 characterized by what two 
or more said driving rollers or driving belts are provided for. 
[Claim 80] The electronic toy according to any one of claims 77 to 79 
characterized by what said oblique direction driving means is provided in each 
grounding part of both legsrespectivelyand is made as [ exist / each driving 
direction of each oblique direction driving means / on the circumference of 
curvature same in abbreviation ]. 

[Claim 81] The electronic toy according to any one of claims 77 to 79 
characterized by what said oblique direction driving means was provided in the 
tiptoe side of said grounding partit slid on the heel side of said grounding 
partand a roller was formed for. 

[Claim 82]An electronic toy characterized by what an oblique direction driving 
means which is an electronic toy provided with a walk mechanism in which 
operate both legs forward and backward and bipedal locomotion is performedand 
is driven to a direction of movement of the bipedal locomotion mechanism 
concerned at the pars basilaris ossis occipitalis of said leg in an oblique 
direction was established for. 

[Claim 83] The electronic toy according to claim 82 characterized by what said 
oblique direction driving means is constituted for including a driving roller 
or a driving belt to rotate. 

[Claim 84]The electronic toy according to claim 83 characterized by what two 
or more said driving rollers or driving belts are provided for. 
[Claim 85] The electronic toy according to any one of claims 82 to 84 
characterized by what said oblique direction driving means is provided in each 
grounding part of both legsrespectivelyand is made as [ exist / each driving 



direction of each oblique direction driving means / on the circumference of 
curvature same in abbreviation ]. 

[Claim 86] The electronic toy according to any one of claims 82 to 85 
characterized by what said oblique direction driving means was provided in the 
tiptoe side of said legit slid on the heel side of said grounding partand a 
roller was formed for. 

[Claim 87] The electronic toy according to any one of claims 82 to 86 provided 
with an energizing means which depresses the tiptoe side of said leg in the 
direction of the vola. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the electronic toy (the 
"fondness implement" and the "playing tool" for adultsand a domestic robot are 
also included) controlled to perform arbitrary operations according to the 
sound from the outsideor contact. 
[0002] 

[Description of the Prior Art] Sewing-basis of animalssuch as a doga catand a 
bearis widely used as an animal toy from the former. Predetermined operation 
of moving a leg and a mouth by building a motor and a loudspeaker in the 
inside of the body made of the synthetic resin made into sewing-basis of an 
animal and the shape of an animalfor examplecontacting and pressing on a head 
is performedand there is also an animal toy constituted so that a 
predetermined cry might be made to utter. 

[0003] In this kind of animal toysince the same operation is repeated and the 
same cry is made to repeat and uttera user gets bored immediately in many 
cases. 

[0004]Converselyshortly after operation is chosen at randomfor a userthe 
expected operation may not take place but it may get bored too. 
[0005] Development of the electronic toy in which the microcomputer controlled 
to perform various operations so that a user may not get bored from such the 
former to a certain animal toy was carried is furthered. 

[0006] When stroke the headfor exampleit takes or it speaks as an electronic 
toythere are some which were constituted so that instructions of a 
microcomputer might perform operation (for exampleoperation etc. which utter 
from a loudspeaker the language memorized beforehandor sways the body) of a 
certain kind. It is controlling to make it change to expression with pretty 
language made to utter from a loudspeaker gradually as the number of times 



which stroked the headthe number of times lifted in its armsand the number of 
times to which it spoke are counted in this kind of electronic toyfor 
examplecounted value increases. 
[0007] 

[Problem (s) to be Solved by the Invention] It seems that it does not operate by 
choosing a motion automatically corresponding to the existence of a user' s 
(person) existence in the above-mentioned conventional electronic toy since it 
plays after a user makes a power supply one. The electronic toy itself judges 
the surrounding situation and it does not opt for operation. When an 
electronic toy which aims at communication with a user is assumedto carry out 
automatically from starting and to make operation correspond to a user is 
desired. 

[0008]Thereforean object of this invention is to provide the electronic toy 
started automatically [ when a user exists in the neighborhood ]. 
[0009]An object of this invention is to provide the electronic toy which 
considered the element which aims at communication with a user. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purposean electronic toy (namelydomestic robot) of this inventionA movement 
mechanism which constitutes a mechanical motion of a toy in an electronic toy 
controlled to react to information from the outsideAn input means which 
acquires information from the outsideand a discriminating means which 
distinguishes whether an object object exists in the circumferenceBased on 
this discriminated resulta control parameter for controlling the above- 
mentioned movement mechanism corresponding to information from the above- 
mentioned outside is chosen from two or more control parametersand it has a 
control means which controls operation of the above-mentioned movement 
mechanism. 

[0011]When people (object object) etc. exist in the circumference by having 
this compositionit becomes possible to obtain an electronic toy corresponding 
to information from the outside it was made to operate. This becomes possible 
from the electronic toy side to work on a user in communication. It also 
becomes saving of a cell (power supply). 

[0012]Having preferably' an information display means which displays 
information outside furtherthe above-mentioned control means chooses a control 
parameter for controlling the above-mentioned information display means 
corresponding to information from the above-mentioned outside from two or more 
control parameterscontrols operation of the above-mentioned information 
display meansand performs an information display. 

[0013] It becomes possible to obtain an electronic toy which this shows a 
reaction corresponding to external information by operation of a mechanismand 



visual display. 

[0014] Having preferably a sound generation means which outputs a sound outside 
furtherthe above-mentioned control means chooses a control parameter for 
controlling the above-mentioned sound generation means corresponding to 
information from the above-mentioned outside from two or more control 
parameterscontrols operation of the above-mentioned sound generation meansand 
performs voice response. 

[0015] It becomes possible to obtain an electronic toy which this shows a 
reaction corresponding to external information by operation of a mechanisma 
visual displayand voice response. 

[0016]Furtherhave preferably a means to calculate a specific person's life 
rhythmand an event detecting means which detects an event generation in this 
life rhythmand the above-mentioned control meansCorresponding to this 
eventeven if there are few above-mentioned movement mechanismsabove-mentioned 
information display meansand above-mentioned sound generation meansone of 
control parameters is chosen. 

[0017]By having this compositionit becomes possible to obtain an electronic 
toy which influences communication corresponding to a user' s life rhythm (for 
examplebiorhythm) . 

[0018] Have a clock means which detects the desirable further present timeand a 
detection means to detect generating of an event beforehand planned on a time- 
axisand the above-mentioned control meansCorresponding to this eventeven if 
there are few above-mentioned movement mechanismsabove-mentioned information 
display meansand above-mentioned sound generation meansone of control 
parameters is chosen. 

[0019]By having this compositionit becomes possible to obtain an electronic 
toy which influences communication corresponding to a user' s time living- 
activities pattern. 

[0020]Preferablythe above-mentioned discriminating means detects the 
surrounding sound and/or a motion. 

[0021] desirable — the above-mentioned discriminating means — the surrounding 
sound — and/orbrightness detection is carried out. 

[0022]Preferablythe above-mentioned discriminating means is provided with a 
camera which photos a microphone and/or the circumference which collect the 
surrounding sounds. 

[0023] By having this compositionit is made detectable by detecting existence 
of the surrounding sounda luminosityand a mobile etc. that there is a user 
near the electronic toy. 

[0024]Preferablythe above-mentioned movement mechanism has the structure of a 
humanoid robotand even if there are people' s "**"**pityand "little 
comfort "operation is controlled to express either. 



[0025]Preferablythe above-mentioned control means chooses a control parameter 
which carries out one-person play operation defined beforehandwhen it is 
judged that people do not exist in the circumference. As for play 
operationwhat displays a situation of a game which the input from a user 
operates not related and plays alone to a display for indication of an 
electronic toy one personfor example is contained. 

[0026]Preferablyan electronic toy has a person typeand the above-mentioned 
information display means is provided in a portion equivalent to a faceand 
displays signssuch as expression of a faceand a character. 
[0027]Preferablyit has further a memory measure which records people's voice. 
A voice memothing (voice) imitationetc. are attained by this. 
[0028]Preferablyeven if the above-mentioned input means has little touch 
sensormicrophonephotosensorcameraOx switchand state sensor **it contains 
either. 

[0029] It has preferably a means to detect an output of a cellfurtherand 
furtherthe above-mentioned control means generates warning by a sound 
generation means which outputs a sound to an information display means or the 
exterior which displays information outsidewhen an output of the above- 
mentioned cell declines. For examplea beep sound outputs a sound of "if there 
is no cellenergy will not come out." Therebyuser notice ****** becomes 
possible about a shortage of a cell. 

[0030] In an electronic toy controlled so that an electronic toy of this 
invention reacts to information from the outsidelt has a human-being type 
structurea control means which controls operation of this above-mentioned 
structure corresponding to information from the outsidea miniature camera 
which is formed in the above-mentioned structure and photos an external 
situationand a means of communication which transmits a photoed picture 
outside. 

[0031]By having this compositionit becomes possible to grasp a user' s 
(person' s) existence from graspa motion of a photographic subjectetc. by 
making the surrounding situation into image data. 

[0032]For exampleas a means of communicationinfrared (IR) communicationPHSa 
cellular phonea wire communicationa general telephone lineetc. are available. 
[0033]A basic frame by which an electronic toy of this invention is arranged 
at a drum section of a person type toyThe 1st and 2nd subframes that are 
provided in both sides of the above-mentioned basic framerespectivelyand are 
attached to the above-mentioned basic frame rotatableThe 1st and 2nd axes of 
rotation provided in the 1st and 2nd subframes of the aboverespectivelyA cam 
mechanism provided in the 3rd axis of rotation driven by the 1st motorA link 
which connects the above-mentioned cam mechanismthe above lstand between the 
subframes of ** a 2ndand rocks both subframeslt has a gearing system driven by 



the 2nd motorand a transmission mechanism which is arranged over between the 
above-mentioned basic framethe above lstand the 2nd subframeand transmits an 
output of the above-mentioned gearing system to the 1st and 2nd axes of 
rotation of the above. 

[0034]By having this compositiona shoulderan armand a head become possible 
movable, thereby — false — humane expression of operation can be performed. 
[0035]Preferablythe above-mentioned transmission mechanism is constituted by 
train of gears which consists of two or more gearsand each gear of both ends 
is arranged in the above 1st and the 2nd subframerespectivelyand it meshes via 
the 1st and 2nd axes of rotation of the aboveand bevel gearrespectively. 
[0036] It becomes possible to also rotate an arm simultaneouslyrotating a 
shoulder by this composition. 

[0037]Preferablythe 1st clutch mechanism for protecting a member from an 
overload is provided between the axes of rotation of the 1st motor of the 
aboveand the above 3rd. 

[0038]Preferablythe 2nd clutch mechanism for protecting a member from an 
overload is provided in the above-mentioned gearing system. 
[0039] In a person type or an animal type electronic toy an electronic toy of 
this inventionlt has an indicator which can display a character and a sign on 
a face equivalent head of a headand it is constituted so that information 
operated and inputted can check an input part which consists of two or more 
input switches formed in the body by viewing by an indicator provided in the 
above-mentioned face equivalent part. 

[0040] In a person type with which an electronic toy of this invention has a 
head and idiosomaor an animal type electronic toylt has an indicator which can 
display a character and a sign on a face equivalent part of a headand an input 
part which consists of two or more input switches is provided in idiosomaand 
it is constituted so that an operation result in the above-mentioned input 
part can check by viewing by an indicator provided in the above-mentioned face 
equivalent part. 

[0041] In a person type or an animal type electronic robot an electronic robot 
of this inventionlt has an indicator which can display a character and a sign 
on a face equivalent part of a headand it is constituted so that information 
as which an operator operates and inputs an input part which consists of two 
or more input switches formed in the body of the above-mentioned robot can 
check by viewing by an indicator provided in the above-mentioned face 
equivalent part. 

[0042] In a person type or an animal type electronic robot an electronic robot 
of this inventionlt has an indicator which can display a character and a sign 
on a face equivalent part of a headand information as which an operator 
operates and inputs an input part which consists of two or more input switches 



formed in the body of the above-mentioned robot is displayed on an indicator 
provided in the above-mentioned face equivalent partand forms expression of 
the above-mentioned robot. 

[0043]Preferablya feeling parameter is contained in the above-mentioned 
control parameterand this feeling parameter is expressed as a specific 
person' s biorhythm or biorhythm of a robot. By thisexpression based on a 
robot' s own feeling is attained. 

[0044]Preferablythe above-mentioned feeling parameter is influenced by 
generating of an event. Therebyfeeling comes to change with situations 
flexibly. 

[0045]Preferablya reply to a question which an electronic toy made to a user 
is included in this event. Feeling can change according to the reply which 
carries out a question pair. 

[0046]Preferablychange of a feeling parameter is beforehand defined as the 
above-mentioned question to an anticipation reply to a question. It becomes 
possible to make it influence which receives for every reply of a question 
change with these. 

[0047]Preferablya control section chooses a sound which should be outputted to 
selection and/or the exterior of information which should be displayed outside 
based on the above-mentioned feeling parameter. Information and voice ** 
expressed outside by this based on feeling is obtained. 

[0048]Preferablythe above-mentioned control means memorizes further the above- 
mentioned reply which carries out a question pairand forms a fixed form 
sentence using data concerning this reply. An answer result is used for 
control (reflection). 

[0049] In a person type or an animal type electronic toy an electronic toy of 
this invent ionChoose the above-mentioned languageand make it display it on the 
above-mentioned indicator as an indicator which can display a character and a 
sign on a face equivalent part or a body equivalent part of a headan input 
means which performs alter operation provided in the bodyand a memory measure 
which memorizes two or more languageand. Having a control means which has a 
function which outputs a feeling parameter value showing self feelingthe 
above-mentioned control means chooses the above-mentioned language based on 
the above-mentioned feeling parameterand displays this on the above-mentioned 
indicator. 

[0050]By having this compositionan output of language based on feeling of a 
robot is attained. 

[0051] In a person type or an animal type electronic toy an electronic toy of 
this invent ionChoose a vocalizing means which outputs voice data as a soundan 
input means which performs alter operation provided in the bodya memory 
measure which memorizes two or more voice dataand the above-mentioned voice 



dataand give the above-mentioned utterance partand. Having a control means 
which has a function which outputs a feeling parameter value showing self 
feelingthe above-mentioned control means chooses the above-mentioned voice 
data based on the above-mentioned feeling parameterand makes the above- 
mentioned vocalizing means utter this. 

[0052]By having this compositionan audio output based on feeling of a robot is 
attained. In a person type or an animal type electronic toy an electronic toy 
of this inventionAn indicator which can display a character and a sign on a 
face equivalent part or a body equivalent part of a headChoose the above- 
mentioned languageand make it display it on the above-mentioned indicator as a 
memory measure which memorizes a vocalizing means which outputs voice data as 
a soundan input means which performs alter operation provided in the bodyand 
two or more language and two or more voice dataand. Having a control means 
which has a function which outputs a feeling parameter value showing self 
feelingthe above-mentioned control means performs selection of the above- 
mentioned language and the above-mentioned voice data based on the above- 
mentioned feeling parameterand supplies this etc. to the above-mentioned 
indicator and the above-mentioned vocalizing means. 

[0053] By having this compositionan output of language and a sound based on 
feeling of a robot is attained. 

[0054]Preferablythe above-mentioned feeling parameter changes temporally 
between the maximum and the minimum. 

[0055]Preferablythe above-mentioned control means asks a question with the 
above-mentioned character or a soundand changes a value of the above-mentioned 
feeling parameter according to alter operation to this. It is dependent on the 
reply to a user' s questionand feeling of an electronic toy comes to change. 
[0056]Preferablyplurality is beforehand memorized by the above-mentioned 
question and change of the above-mentioned feeling parameter is defined as it 
to an anticipation reply to each question. Since grades of change of feeling 
to every question differit is interesting. 

[0057]Preferablyplurality is beforehand memorized by the above-mentioned 
question and an intimacy degree of an electronic toy and a user is defined as 
it to an anticipation reply to each question. 

[0058]Preferablyfurtherthe above-mentioned control means memorizes a reply to 
the above-mentioned questionand forms a fixed form sentence using data 
concerning this reply. 

[0059]Preferablythe above-mentioned control section will supply data which 
expresses specific feeling to the above-mentioned indicator and/or the above- 
mentioned vocalizing meansif an intimacy degree obtained by each question is 
accumulated and this exceeds a predetermined value. Therebyan electronic toy 
is enabled to perform dear expression to the user. 



[0060]Preferablya question which influences the above-mentioned feeling 
parameterand a question not influencing are one of the above-mentioned 
questions. 

[0061] Desirable beforehandtwo or more zones were defined between the maximum 
of the above-mentioned feeling parameterand the minimumthe above-mentioned 
language and voice data have distributed to each zoneand the above-mentioned 
control means chooses language and voice data of a zone applicable by whether 
the present feeling parameter value belongs to which zone. 

[0062] It is a zone where it is desirable and the above-mentioned control means 
is specif icand control which performs special operation accompanied by a 
mechanical motion of a portion which constitutes a person type or an animal 
type is chosen further. It becomes possible by operating the whole to give a 
user large impact. 

[0063]Preferablythe above-mentioned control means is further provided with 
display mode to which the above-mentioned feeling parameter is changed with 
short period between the maximum and minimum. By doing in this wayit becomes 
possible to advertize the feature of an electronic toy in a show window for a 
short time. 

[0064] It has preferably a connecting means which connects an electronic toy to 
a network furtherand the above-mentioned language and voice data are 
downloaded from a server apparatus connected to the above-mentioned network to 
the above-mentioned memory measure. This becomes possible to update data of 
language or a soundcontrol dataetc. 

[0065]Preferablythe above-mentioned language downloaded and voice data are 
current-events terms. It becomes a modern toy and is interesting. 
[0066]Preferablythe above-mentioned language downloaded and voice data are the 
terms corresponding to a user' s characteristic. Therebylanguage suitable for a 
user is chosen. 

[0067] It has preferably a connecting means which connects electronic toys 
furtherand language and voice data in which it memorizes and is are received 
from a partner' s connected electronic toy to the above-mentioned memory 
measure. This becomes possible to perform data exchange with toys. 
[0068]Preferablyeven if the above-mentioned connecting means has few a 
telecommunication cablePHScellular phonesand personal computersit contains 
either. 

[0069]Preferablyalphabetic data exchange is performed with electronic 
toysexchanged data is built into a fixed form sentenceand imitation 
conversation is held. It enables this to show as electronic toys are talking. 
[0070] In a person type or an animal type electronic toy an electronic toy of 
this inventionA sound detection means which detects the surrounding sound and 
to carry outand an indicator which can display a character and a sign on a 



face equivalent part or a body equivalent part of a headA control means which 
has a memory measure which memorizes two or more expressionand a function 
which outputs a feeling parameter value showing self feelingchooses the above- 
mentioned expression based on the above-mentioned feeling parameterand 
displays this on the above-mentioned indicatorThe above-mentioned sound is 
more than a predetermined leveland a preparation and the above-mentioned 
control means set the above-mentioned feeling parameter as an unpleasant 
statewhen beyond predetermined time continues. 

[0071] disagreeable in thiswhen a loud sound is continued and given to an 
electronic toy by having this composition — **** expression and behavior are 
performed. 

[0072] In a person type or an animal type electronic toy an electronic toy of 
this inventionAn indicator which can display a character and a sign on a face 
equivalent part or a body equivalent part of a headA memory measure which 
memorizes two or more expressionand an input means which performs alter 
operation provided in the bodyA control means which has a function which 
outputs a feeling parameter value showing self feelingchooses the above- 
mentioned expression based on the above-mentioned feeling parameterand 
displays this on the above-mentioned indicatorA preparation and the above- 
mentioned control means choose expression continuously corresponding to 
[ predetermined time or when prescribed frequency operation was carried out ] 
the above-mentioned feeling parameter in the above-mentioned input means. 
[0073]By having this compositionan electronic toy is struckor it strokes and 
expression and operation according to feeling at that time serve as ****** 
expectable. 

[0074] Preferably in the state where the above-mentioned feeling parameter shows 
dysphoriaexpression of anger is displayed on said indicator. 
[0075] desirable — the above — expression chosen corresponding to continuous 
operation is expression it is struck and complain of a pain [ expression ]or 
the expression with which it strokes and is pleased. 

[0076] In a person type or an animal type electronic toy an electronic toy of 
this inventionAn indicator which can display a character and a sign on a face 
equivalent part or a body equivalent part of a headA memory measure which 
memorizes two or more expressionand a photosensor which can detect the 
surrounding luminosityExpression corresponding to self feeling is chosenit has 
a control means which displays this on the above-mentioned indicatorand the 
above-mentioned control means chooses expression which closes eyeswhen the 
above-mentioned photosensor detects a dark state beyond in predetermined time. 
[0077]By having this compositionexpression of the state where it is attached 
to sleep is attained. 

[0078]preferablythe above-mentioned control means is disagreeable in operating 



further a mechanical portion which constitutes a person type or an animal 

typeand being attached to sleep — **** feeling is expressed. 

[0079]An initial value of a function which outputs a feeling parameter value 

showing the above-mentioned feeling preferably is set up at random. 

[0080]By having this compositionsince states of the beginning of operation of 

each electronic toy come to differeach toy is individualized and it is 

interesting. 

[0081]An electronic toy of this invention is a person type or an animal type 
electronic toyand An indicator which can display a character and a sign on a 
face equivalent part or a body equivalent part of a headDistinguish a message 
and control information from a mechanical portion which constitutes a person 
type or an animal type and is constituted movableand a file attached to an E- 
mailand said message is displayed on said indicatorand it has a control 
section which operates said mechanical portion corresponding to said control 
information. 

[0082]Preferablysaid file attached is a voice file. 

[0083]Preferablysaid voice file is reproduced by audio signal by computerand 
said audio signal is supplied to said control section. 
[0084]Preferablysaid control information specifies operation which said 
control section has memorized beforehand. 

[0085]Preferablysaid control information specifies a series of control 
procedures of said mechanical portion as said control section. 
[0086]Preferablywhen said control information is not attachedsaid control 
section chooses a suitable motion of said mechanical portion. 
[0087]Preferablysaid control information expresses feelingsuch as 
joyangerhumor and pathos of a robot. 

[0088] A process in which operation which should be used as a message which 
should display an E-mail method of this invention on an addressee' s electronic 
toy inputtedand said electronic toy is changed into an audio signalA process 
in which change said audio signal into a voice fileand this is made into an 
attached file of an E-mailA process in which the E-mail with a voice file 
concerned is transmitted to an addressee terminal unit from an originator 
terminal deviceAn addressee terminal unit receives said E-mailand a process in 
which reproduce said voice file and an audio signal is acquireda process in 
which said reproduced audio signal is transmitted to said electronic toy from 
an addressee terminal unitand a process in which a display and said operation 
of said message are made to perform to said electronic toy are included. 
[0089] An electronic toy of this invention is a person type or an animal type 
electronic toyand is provided with a leg structure object which constitutes a 
person type or a movable leg of an animal type coupleand a control section 
which controls a motion of said leg corresponding to a sound which should be 



outputted. 

[0090]Preferablysaid control section sets up speed of a motion of said leg 
corresponding to size and a rhythm of said sound. 

[0091]Preferablya motion of a leg of said couple is operation which opens and 
closes said leg to a longitudinal direction. 

[0092]Preferablya nonskid means is given to one vola of said legit slides on 
vola of another side of said legand a means is given. 

[0093] A waist frame by which hip of a couple rotatable to one way at least was 
preferably provided in right and left as for said leg structure objectThe leg 
of a couple connected with hip of said couplerespectivelyand a driving shaft 
of a couple in which one end is attached to each legand the other end extends 
inside said waist frame exceeding hip of the leg concernedlt intervenes 
between a link member which connects the other end of each driving shaft 
mutuallyand said other end of at least one of said driving shaft and said link 
memberand a cam mechanism which changes the one end each side of said driving 
shaft to extensive **and a motor which is built in one side of said leg and 
rotates said said one driving shaft are included. 

[0094]Preferablythe other end of said driving shaftbetween [ said ] link 
membersor said cam and between [ said ] link members are connected via a 
spherical engaging member. 

[0095]A slide means made as [ slide / preferably/ on a ground surface or a 
floor line / it is provided in an end part of a driving shaft of another side 
of the driving shafts of said coupleand ] is included. 
[0096]The knee upper part where another side of said leg is preferably 
connected with said hip rotatable at a cross directionA grounding part 
connected with the knee lower part connected with this knee upper part and 
cross direction rotatablean end part of a driving shaft of another side of the 
driving shafts of said coupleand a longitudinal direction rotatableA 
projection is formed in the undersurface of an implication and said knee lower 
partan inclined plane where said height contacts is formed in the upper 
surface of said grounding partand said height is pushed up in connection with 
a switching action of said legand it is constituted so that a connecting part 
of said knee upper part and said knee lower part may bend. 
[0097]Preferablysaid slide means is a roller. 

[0098]Preferablyadjustment of an opening-and-closing degree of a leg was 
enabled with a fixing position of said engaging member to said cam mechanism. 
[0099] In an electronic toy provided with a walk mechanism in which an 
electronic toy of this invention operates both legs forward and backwardand 
bipedal locomotion is performedThe knee upper part where a one-legged movement 
mechanism is connected with a waist frame and said waist frame rotatableThe 
knee lower part connected with said knee upper part rotatableand a grounding 



part connected with said knee lower part rotatableA cam pulley which it is 
provided in said waist frame and rotatedand the 1st cam provided in said cam 
pulleyThe 2nd cam provided in said cam pulleya longitudinal member which rocks 
said grounding part to a sliding direction by said 1st camand a shorter side 
member which rocks said knee lower part to a cross direction by said 2nd cam 
are included. 

[0100] By having this compositionwhen letting out both legs by turns and moving 
forward or retreatingit becomes possible to raise a tip (tiptoe) or the back 
end (heel) of a grounding part (leg) at a suitable angleand to move. 
[0101] In an electronic toy provided with a walk mechanism in which an 
electronic toy of this invention operates both legs forward and backwardand 
bipedal locomotion is performedThe knee upper part where a one-legged movement 
mechanism is connected with a waist frame and the above-mentioned waist frame 
rotatableThe knee lower part connected with the above-mentioned knee upper 
part rotatableand a grounding part connected with the above-mentioned knee 
lower part rotatableA cam which it is provided in the above-mentioned waist 
frameand is rotateda longitudinal member which rocks the above-mentioned 
grounding part to a sliding direction by the above-mentioned camand a shorter 
side member which rocks the above-mentioned knee lower part to a cross 
direction by the above-mentioned cam are included. 

[0102] When letting out both legs by turns and moving forward or retreating by 
having this compositionit becomes possible to raise a tip (tiptoe) or the back 
end (heel) of a grounding part (leg) at a larger angleand to move. 
[0103]Preferablythe above-mentioned longitudinal member is provided with a 
depression plate which touches a guidance hole where a guide member is 
engagedand the above-mentioned cam. A depression plate depresses a grounding 
part and it sets up an upper limit position of a longitudinal member. Therebya 
larger inclination of a grounding part and past [ going up ] can be prevented. 
[0104] It has further an energizing means preferably energized in the direction 
which depresses a tip of the above-mentioned grounding part. It becomes 
possible to increase frictional force of a tip partand driving force of a 
walkand to raise ambulatory abilitystability of a walkand running-the-whole- 
distance nature by that cause. 

[0105]Preferablya size of said electronic toy is about 30 cm. It is a suitable 
mechanism for ** of a size of this level. 

[0106]Preferablyan oblique direction driving means driven to an oblique 
direction to a direction of movement of the bipedal locomotion mechanism 
concerned at said grounding part is established. 

[0107]Preferablysaid oblique direction driving means is constituted including 
a driving roller or a driving belt to rotate. 

[0108]Preferablytwo or more said driving rollers or driving belts are provided. 



[0109]Preferablysaid oblique direction driving means is provided in each 
grounding part of both legsand is made as [ exist / each driving direction of 
both oblique direction driving means / on the circumference of curvature same 
in abbreviation ]. 

[0110]Preferablysaid both oblique direction driving means was provided in the 
tiptoe side of said grounding partit slid on the heel side of said grounding 
partand a roller was formed. 

[0111]This invention is an electronic toy provided with a walk mechanism in 
which operate both legs forward and backward and bipedal locomotion is 
performedand an oblique direction driving means driven to an oblique direction 
to a direction of movement of the bipedal locomotion mechanism concerned at a 
pars basilaris ossis occipitalis of said leg was established. 
[0112]Preferablysaid oblique direction driving means is constituted including 
a driving roller or a driving belt to rotate. 

[0113]Preferablytwo or more said driving rollers or driving belts are provided. 
[0114]Preferablysaid oblique direction driving means is provided in each 
grounding part of both legsand is made as [ exist / each driving direction of 
both oblique direction driving means / on the circumference of curvature same 
in abbreviation ]. 

[0115]Preferablysaid both oblique direction driving means was provided in the 
tiptoe side of said grounding partit slid on the heel side of said grounding 
partand a roller was formed. 
[0116] 

[Embodiment of the Invent ion] Hereaf teran embodiment of the invention is 
describedcarrying out Drawings reference. 

[0117] Drawing 1 thru/or drawing 4 show the example of the'humanoid robot (pet 
robot) as an electronic toy (domestic robot) and each figure shows the front 
viewthe rear elevationplanand side view of this robotrespectively. 
[0118] The robot 1 is constituted including the head lOthe drum section 20the 
arm 30 on either sideand the leg 40 on either side. Between the head 10 and 
the drum section 20 is connected by the head joint K6 rotatable. The drum 
section 20 and the arm 30 are connected by the shoulder joint Kl rotatable. 
The elbow joint K2 and the wrist joint K3 are formed in the arm 30and free 
bending of the arm 30 is made possible. Between the drum section 20 and the 
leg 40 is connected by the hip joint K4 rotatable. Knee-joint K5 is provided 
in the leg 40. 

[0119]The microcomputer system which performs the below-mentioned robotic 
control in the head lOThe loudspeaker etc. which generate the sound of the 
sound sensor which collects the window display part for performing 
communication between robots with a user and soundsthe photosensor (or camera) 
which acquires the surrounding informationa touch sensorand a robot are 



provided. The below-mentioned head for the first time in mechanism turning 
around the inner flame which the head 10 does not illustrateand the nod 
mechanism which is not illustrated in which the head 10 is moved to a cross 
direction are formed in the head 10. This is equivalent to the joint K6 of a 
head. 

[0120] The arm opening-and-closing mechanism in which the drum section 20 is 
made to rotate the motor as the source of powerand the arm 30 on either side 
to the circumference of the Z-axis (sliding direction of drawing 1 ) of the 
shoulder- joint part KIThe arm rolling mechanism which rotates the arm 30 on 
either side to the circumference of the X-axis (longitudinal direction of 
drawing 1 ) of the shoulder-joint part Kland the gyrus rectus turning point 
style which rotates the head 10 to the circumference of the Z-axis are 
included. "0" as a pilot switch and the "x" switch 54 are formed in the drum 
section 20. 

[0121] Inside the leg 40 on either sidethe cell as a power supply which 
operates the above-mentioned motora microcomputer systemetc. is arranged. A 
cell can be arranged to the drum section 20 or the arm 30. When the cell has 
been arranged to the drum section 20bending of knee-joint K5 becomes possible. 
[0122] By arranging the actuator by electromagneta micro motoretc. inside each 
arm and each legit becomes bendable [ an arm or a leg ] and it becomes 
possible to make human being do a ****** motion more. 

[0123]Although the electronic robot mentioned above is a person typeit may be 
an animal type electronic robot. It is constituted so that the information as 
which an operator operates and inputs two or more input switches 51 formed in 
the body of the above-mentioned robot and the input part which consists of 54 
grades into the indicator 71 which can display a character and a sign on the 
face equivalent part of a head can check by viewing by the indicator 71 
provided in the above-mentioned face equivalent part. 

[0124] Drawing 5 thru/or drawing 8 are the figures explaining the machinery 
structure built in the drum section 20. Drawing 5 shows the front view of this 
machinery structureand drawing 6 shows the perspective view of the machinery 
structure. Drawing 7 is an explanatory view showing the portion equivalent to 
the arm opening-and-closing mechanism and gyrus rectus turning point style in 
a machinery structure which were mentioned above. Drawing 8 is an explanatory 
view showing the portion equivalent to the arm rolling mechanism in a 
machinery structure mentioned above. 

[0125]As shown in drawing 5 and drawing 6 the machinery structure 200The basic 
frame 201the subframe 202the head (head) rolling mechanism 210 (refer to 
drawing 7 ) It is constituted by the motor attaching plate 207 grade which fixes 
the arm (or shoulder) opening-and-closing mechanism 220 (refer to drawing 
7) the arm rolling mechanism 230 (refer to drawing 8 ) the head (head) axis of 



rotation 203the arm axis of rotation 204the 1st motor 205the 2nd motor 206and 
each motor to the frame 201. 

[0126] The subframe 202 is carrying out shape of the letter of abbreviation 
"character of K0"and it is providedrespectively so that rotation may become 
free to the frame 201 at the circumference of the Z-axis at the both sides of 
the right and left of the basic frame 201. Inside the subframethe bevel-gear 
mechanism in which the transmitting direction of power is changed is formedand 
even if the subframe 202 rotates to the circumference of the Z-axispower is 
made to be transmitted to the arm axis of rotation 204. 

[0127]As shown in drawing 7 the gyrus rectus turning point style 210 and the 
arm opening-and-closing mechanism 220 are driven by the 1st motor 205. It is 
connected to the worm gear mechanism 211 in which change and torque 
transformation of the transmitting direction of power are performedand the 
axis of rotation of the motor 205 rotates the head axis of rotation 203 via 
the spring clutch mechanism 212 as a safeguard. It is combined with the frame 
which the head 10 does not illustrate by the upper bed part of the head axis 
of rotation 203and it is made to rotate the head 10 to the circumference of 
the Z-axis. Or operation that a head bows its head in assent forward and 
backward is enabled by forming a worm gear mechanism in the upper bed part of 
the head axis of rotation 203and obtaining rotation of the circumference of a 
x axis. The arm opening-and-closing mechanism 220 is connected to the lower 
end part of the head axis of rotation 203. When an overload is added to the 
head axis of rotation 203 or the subframe (arm opening-and-closing mechanism) 
202the spring clutch mechanism 212 causes a slide and prevents breakage of 
parts. 

[0128] The cam mechanism 221 is formed in the lower end part of the head axis 
of rotation 203. The cam mechanism 221Between each pin 224 and one arm fitting 
pin 223 which were attached to the subframe 202 of two arm fitting pins [ 223 
or 2 ] provided in the plate 222 fixed to the axis 203and the plate 
222respectivelyand the pin 224 of one subframe 202And it is constituted by the 
two links 225 which connect between the arm fitting pin 223 of another sideand 
the pin 224 of the subframe 202 of another side rotatablerespectively. Each 
subframe 202 is held rotatable by the pin 226 at the basic frame 201. 
[0129]Thereforeif the motor 205 rotatesthe head axis of rotation 203 will 
rotate corresponding to the hand of cut of the right reverseand the head 10 
will be rotated. The plate 222 rotates in connection with thisthe link 225 is 
movedand the subframe 202 is moved to the circumference of the Z-axis. This 
makes possible the motion (for exampleoperation to which a tight hug is given) 
which opens the arm 30 or is closed. The motor 205 is controlled by a 
microcomputer. The rotation of the axis 203 or grasp of an operation position 
is grasped with the combination of the cam which is not illustrated and a 



switch which was provided in the tip part of the axis 203 and which was 
provided in reading of the numerals of the sensor disk which is not 
illustratedand the tip part of the axis 203for example. 

[0130]As shown in drawing 8 the arm rolling mechanism 230 is driven by the 2nd 
motor 206. The pinion gear attached to the axis of rotation of the motor 206 
drives the gearing system 231 which consists of two or more gears. This 
gearing system 231 drives further the train of gears 233 which spreads driving 
force in the right-and-left (level) direction in the upper part in the basic 
frame 201. The clutch mechanism 233 is established between the gearing system 
231 and the train of gears 233 as a protection feature for preventing breakage 
of the parts by an overload. He is trying for the clutch mechanism 233 to 
produce a slide in respect of rubber in the case of an overload byfor 
examplepassing the file plate (field) of the rubber sandwiched between gears. 
The above-mentioned spring-loaded typethe combination of a concavo-convex 
board with pliabilityetc. may be sufficient. 

[0131] The train of gears 233 is constituted by the gear of six sheetsfor 
exampleand the gear of both sides is provided in the subframe 202. And the 
gear of both sides meshes with the bevel gear fixed to the end part of the arm 
axis of rotation 204 held enabling the free rotation to the subframe 202. The 
arm 30 which is not illustrated via the color 234 fixed to the axis 204 is 
attached to the other end side of the arm axis of rotation 204. Thereforethe 
driving force of the motor 206 rotates the arm axis of rotation 204 via the 
gearing system 231the clutch mechanism 233and the train of gears 232and 
rotates the arm 30 attached to this axis of rotation 204. The rotating 
position of this arm is detectedand in order to control the motor 206a sensor 
is formed in the suitable position 234for examplea color. 

[0132] Drawing 9 is a block diagram explaining the control system of the robot 
as an electronic toy. A robot a surrounding situation and input as a means to 
detect The touch sensor 51the microphone (sound sensor) 52a photosensor. (For 
exampleCCD camera) It has "0" and "x" the switch part 54 which generates the 
output corresponding to operation of 53the "0" buttonand the "x" buttonthe 
state (posture) sensor 55and the cell voltage detection sensor 56. The touch 
sensor 51 is formed in the upper surface (refer to drawing 3 ) of the head 10 
of a robotand detects what (it touched) the user stroked the head forfor 
example. The touch sensors 51 are a microswitch and an electric capacity 
detection type contact detecting switchfor example. The state sensor 55 
detects the style of a robot. The output of various sensorssuch as thisis 
supplied to the control section 60. The control section 60 controls the motors 
205 and 206the window display part 71 of a headthe loudspeaker 72and the joint 
part actuator group 73 based on inputssuch as this. When performing simple 
attitude control rather than not performing fine operation of a robot arm or a 



legthe joint part actuator group 73 can be omitted. The function to transmit 
the picture read with the photosensor 53 to a personal computerPHSand a 
cellular phone is incorporable by making a USB terminal and an infrared ray 
interface build in. Since all names cannot be made to memorize in a shipment 
initial state when including in a robot the function which is made to memorize 
a user name and for which it appeals by a user namea home page server — 
beforehand — or addition name data according to the demand from a 
user[ prepare and ] The user can connect PCPHSa cellular phoneetc. to the USB 
terminal and infrared ray interface of a robotand can give the function which 
downloads and uses name information needed from a homepage. A USB terminal and 
an infrared ray interface can be arranged into the occiput portion in which 
CPU is includedfor example. 

[0133]As shown in drawing lO the control section 60 is provided with the 
following. 

CPU61 as a central arithmetic processing section. 

R0M62 (memory measure) . 

RAM63. 

Timer (a clock and a calendar function) 64. 

A motion-control program for carrying out drive controlling of the indicator 
71the speaker 72the motors 205 and 206and the actuator group 73 to R0M62The 
attitude control data for controlling the hand of cut and rotation of the 
motors 205 and 206 (and actuator group 73) according to the posture of the 
robot which should be set upand changing to two or more operation positionsThe 
voice control data for making the voice and melody which should be outputted 
utter from the speaker 72The display control data on which the indicator 71 is 
made to display the information which a robot should displayBased on the 
program data which calculates a user' s biorhythmand voice input and the image 
input of a CCD camerathe surrounding situationFor examplethe communications 
program (not shown) etc. are stored [ data communications / with the 
exterior ] in **** via the sound and image processing program which judges a 
user' s existencePHSetc. 

[0134] A sound and an image processing program are provided with the following. 
A speech processing program which performs filtering of voice 
inputtingidentif ication processinga modulation processetc. 
An image processing program which performs the surrounding luminosity 
detection and motion detection of a photographic subject. 

Based on the decision result of the situation of the circumference according 
[ a motion-control program ] to a sound and/or a picturelt has an attitude 
control program etc. which control by the selection program of operation which 
chooses the operation pattern and display pattern corresponding to a situation 
from two or more operation patternsand the selected operation pattern so that 



the head lOthe arm 30the jointetc. operate. 

[0135] It is stored in RAM84 by DMA operation via the interface of the 
microcomputer which the output data of the microphone 52 and the output data 
of the photosensor (camera) 53 do not illustrate. 

[0136]An A/D conversion is carried out with an interfacelow pass filter 
processing is carried out for noise rejection etc. only people's voice area is 
extractedand the audio signal which the microphone 52 outputs is held as voice 
data RAM63. Voice data serves as a processing object of a speech processing 
program. Fixed time length memory is carried out and this data is the target 
of speech recognition processing. As a method of speech recognitionit may be 
which method of general speaker recognition and specified speaker recognition. 
The command corresponding to the words conveyed by the user' s sound is 
outputted as a result of speech recognition processing. Motion control which 
this command is told to a motion-control program and corresponds is 
performedand the thing to which the robot corresponded to the sound and which 
it moves and is done for a display and pronunciation is made possible. 
[0137] In the waiting state in which the robot is not operatingby observing the 
average level of voice data temporallyliving sounds are collected and it is 
distinguished whether there is any user near the robot. 

[0138] In a speech processing program including the memory processing to the 
audio memory 63it is usable also as what is called a voice memo that memorizes 
a user' s sound. Thing imitation (voice imitation) which performs the 
conversion process of a tone or a pitch to the memorized voice dataand 
transmit to the loudspeaker part 72 and it is made to pronounce is also 
possible. 

[0139] The output signal of one frame which the CCD camera as a photosensor 
outputs is changed into image data with an interfaceand is held in the image 
storage area of RAM63. Image data serves as a processing object of an image 
processing program. For examplein a waiting statea picture is sampled 
periodically and change (motion of a photographic subject) of a picture is 
read the image data of a frameand this time based on the difference of the 
image data of a frame last time. A user' s existence is distinguished by 
movement of the photographic subject of a camera (or presumption). Also when a 
user moves a robota photographic subject changes. It is good also as not 
comparing all the frames and comparing the image data in two or more copies in 
a frame. The luminosity around a robot can be distinguished with the average 
value of image data (luminosity). When distinguishing only the surrounding 
luminosityit is not necessary to be a CCD camera and they may be photo 
detectorssuch as SPD and a photo-transistor. In this caseit is possible to 
recognize a bright thing in the time zone of nightand to distinguish a user' s 
existence by combining time and a luminosityfor example. It is possible by 



distinguishing existence of a sound (or living sounds) and an indoor 
luminosity to distinguish a user' s existence. A user' s existence or absence is 
shown in the flag area of RAM63. 

[0140] It is possible to transmit outside the image data which CCD camera 53 
read according to the demand from the outside via the communication interface 
74for exampleit is possible to send out an indoor situation to this portable 
telephone corresponding to access from a user' s portable telephone. 
[0141] Each output of the touch sensor 51the Ox switch part 54and state sensor 
55 grade sets a flag as the flag area of each switch of RAM63 via an interface. 
By setting out of a f lagan interrupt occurs and event processing is performed. 
[0142]Nextoperation of the control section 60 is explained. The robot as an 
electronic toy of this invention enables it to operate according to the 
biorhythm used as one parameter showing a user's condition (tune) and is made 
to carry out the motion with what is called a healing atmosphere. 
[0143] Drawing 11 is a flow chart explaining the input process for acquiring 
the birthday which is needed in order to calculate a user' s biorhythm. 
[0144] For exampleif a user both pushes simultaneously "0" and the "x" button 
54 which were provided in the drum section 20it will be in the mode select 
state which is not illustrated. In this statevarious kinds of modes are shown 
one by one to the indicator 71 by the predetermined time interval. The modes 
include "calendar date setting out"clock time settinga "user name input"a 
"user birthday input"a "user sex input"a "voice note input"a "sound sample 
input"external (cellular phone) transmission propriety setting outpower-saving 
setting outetc. If a user pushes 0 button when the "user birthday input" is 
displayed on the screena birthday input program will be started and it will 
shift to this routine. 

[0145] It is made to display that the control section (CPU) 60 is inputted into 
the liquid crystal panel or LED matrix of 71 of an indicator in order of an 
"inputting date of birth" "yearthe moonand a day. " When it cannot finish going 
a character string into the size of the screen of a display for indicationit 
is made to display so that a character string may move a screen to width or a 
lengthwise direction (S22) . (scroll display) After the display of "please 
input a year"double figures are displayed on the display for indication 71 one 
by one with a predetermined time interval to "40" - "00 (present Christian 
year) " under A. D. corresponding to the range of the target user' s agef or 
example (S24) . A user pushes and chooses 0 buttonwhen the year to which he was 
born is displayed. 0 Operation of a button and x button is distinguished by 
setting out of the corresponding flag in RAM63. It is distinguished whether 
the control section 60 was chosen (S26). Even if it goes through predetermined 
timewhen not being chosenit repeats carrying out the increase of (S26;No) and 
the display year in "1" (S24 and S26). When chosen (S26; Yes) and selection 



"year" are held. If a user is less than predetermined time after pushing 0 
buttonhe can cancel an input by pushing x button. 

[0146] If a "year" is chosenit will shift to the input of the "moon." The 
display for indication 71 is made to display the control section 60 one by one 
with a predetermined time interval to "1" - "12" after the display of "please 
input the moon" (S28). A user pushes and chooses 0 buttonwhen the moon when he 
was born is displayed. It is distinguished whether the control section 60 was 
chosen (S30) . Even if it goes through predetermined timewhen not being 
chosenit repeats carrying out the increase of (S30;No) and the display moon in 
"1" (S28 and S30). When chosen (S30; Yes) and selection "moon" are held. 
[0147] If the "moon" is chosenit will shift to the input of a "day." The 
display for indication 71 is made to display the control section 60 one by one 
with a predetermined time interval to "1" - "31" after the display of "please 
input a day" (S32) . A user pushes and chooses 0 buttonwhen the moon when he 
was born is displayed. It is distinguished whether the control section 60 was 
chosen (S34). Even if it goes through predetermined timewhen not being 
chosenit repeats carrying out the increase of (S34;No) and the display day in 
"1" (S32 and S34). When chosen (S34; Yes) and selection "day" are held. After 
the input of a "year"the "moon"and a "day" is completedthe control section 60 
writes a user's "year"the "moon"and a "day" in the field of the user biorhythm 
data of R0M62. Therebya user' s biorhythm calculation is attained. The 
biorhythm of a robot can also be set up like the after-mentioned work from a 
robot' s own biorhythm. 

[0148]Similarlya user performs setting out of a "calendar date"setting out of 
"clock time" with a built-in robotthe input of a "user name"the input of "user 
sex"etc. 

[0149] Drawing 12 shows the example of the speech processing (volume detection) 
of the control section 60 mentioned above. The control section (CPU) 60 
performs data processing equivalent to the low pass filter which removes the 
noise component of a high region from the voice data memorized by RAM63 (S42) . 
The amplitude level of the voice data in the predetermined time range of the 
processed voice data is integratedand average value is calculated (S44) . The 
control section 60 memorizes this average value (S46) . The sound level at the 
time of the user absence memorized in the past and the average value of the 
sound level were observed continuouslyand the sound level increased rapidlyor 
** is recognizedand the existence of a user's whereabouts is judged (S48) . 
When a user judges that it exists indoors (whereabouts) the flag showing the 
whereabouts (sound) mentioned already is set up (S50) . 
[0150] Drawing 13 shows the example of the 2nd speech processing (speech 
recognition). The control section (CPU) 60 performs a normalizing process so 
that it may combine with contrast data the time-axis and signal level of voice 



data which were memorized by RAM63 (S62). An audio feature parameter is 
extracted from the normalized data (S64). Utterance is distinguished based on 
the extracted feature parameterand the command of operation of the robot 
corresponding to the contents (meaning) of generating is outputted (S66). The 
flag which shows this command is set as RAM63 (S68) . Therebythe control 
section 60 controls operation of a robot to read and mention the sound control 
data corresponding to a commanddisplay control dataand attitude control data 
later. 

[0151] Drawing 14 shows the example of Image Processing Division of the control 
section 60. Stored image data (S74) is compared with the last stored image 
data (S72) from CCD camera 53 memorized by RAM63 with the predetermined 
sampling period this timeand change of image data is distinguished. For 
examplefor examplein quest of the difference of the data between each pixel of 
positions in which both frames correspondit is accumulated. When a 
photographic subject movesthis cluster value changes a lot. In order to lessen 
an operation amount it may be made to compare change of data in the portions of 
the specific position on a screenfor examplemiddle of the screenand a 
rectangular head (S76). It is judged whether based on differencesuch as thisit 
was about movement (or change) of a photographic subject on the CCD screen 
(picture) (S78). When a mobile existsthe flag showing motion detection (user 
whereabouts) is set up (S80). An indoor luminosity can be distinguished with 
the average value of the luminosity of image data. 

[0152] Drawing 15 is a flow chart explaining the example which judges whether a 
user does the whereabouts (or existence) based on a motion of switchesa 
soundand a photographic subject etc. 

[0153] In the figurethe control section 60 repeats this routine with a given 
period in a waiting state. Firstthe control section 60 distinguishes whether 
the switches by which a direct control is carried out were operated by 
userssuch as the touch sensor 51 and the Ox switch 54by checking an applicable 
flag (S102). If switches are operated (S102; Yes) since it is exactly that there 
is a userthe flag which shows a user's whereabouts is set up (S112)and it ends. 
[0154]both the motion detection flag (S80) according to the result of 
(S102;No) and Image Processing Division mentioned above when switches are not 
operatedand the voice detection flag (S50) by the result of speech processing 
— although — it is distinguished whether it is set as one (S104). When both 
flags of both are set as onesince the probability of the whereabouts of 
(S104;Yes) and a user is highit sets up the flag which shows a user's 
whereabouts (SI 12) and is completed. 

[0155] When neither of both flags are set as oneit is judged whether (S104;No) 
and one of flags is set as one (S106). When neither of the flags is set 
upsince a possibility that (S106;No) and a user are indoors is lowit turns off 



or resets (S110) and it ends the flag which shows user existence. When one 
flag is set as one (S106;Yes)it is judged whether the present time is in the 
prohibition time zone of operation preset beforehand at the user or the 
factory (S108). For exampleit is possible to prevent prevention of trouble by 
operating at midnight and the useless motion within an absence time zone. When 
it is outside a prohibition time belt of operationthe flag which shows that 
(S108;No) and a user exist is set as one (S112)and it ends. When it is in a 
prohibition time belt of operationit turns off or resets (S110) and (S108;Yes) 
and a user flag are ended. 

[0156] Drawing 16 is a flow chart explaining other examples which judge whether 
a user does the whereabouts (or existence) based on a motion of switchesa 
soundand a photographic subject etc. 

[0157] In this exampleit changes into motion detection and the luminosity of 
the room is detectedand in being brightit differs from the case where the 
point considered that a user does the whereabouts shows drawing 15 . both 
[ namely] the flag which shows that it is bright in the room by the result of 
Image Processing Division mentioned aboveor a photo-trans istorand the voice 
detection flag (S50) by the result of speech processing — although — it is 
distinguished whether it is set as one (S120). Since others are the same as 
that of the case of drawing 15 they omit explanation. 

[0158]Nextthe example of motion control of a robot is explained. The example 
shown in drawing 17 shows the example to which it was made for a robot to 
react corresponding to a user' s biorhythm. 

[0159] The control section 60 performs this routinefor examplewhen it starts at 
a morning. Firsta user judges whether it exists indoors (or neighborhood) 
(S132). In not existingit ends (S132;No) and this routine. A user's existence 
will read a built-in calendar (S134). (S132;Yes) The biorhythm of a user as 
shows drawing 18 based on today' s date and a user' s date of birth is 
calculated (S136). An event generation day is beforehand set as this biorhythm. 
For examplean event generation day is made into the points El and E3 that a 
positive and negative tune changes changing sidesthe best point E2and the 
minimum score E4. And it is judged whether today is equivalent to the event 
generation day set up beforehand (S138). When it is not an event generation 
day(S138;No) and this routine are ended. 

[0160] It is judged whether it became the time beforehand set up as it is an 
event generation dayfor examplea user's office-going hour(S140). (S138;Yes) If 
the set-up time comes (S140;Yes) the processing (robot motion) corresponding to 
the biorhythm of the event generation day will be chosen. For exampleat the 
time of the event Elas shown in an "eye of smile" display and drawing 19 (F) 
as shown in drawing 19 (A) the character representation (scroll display) of 
"from now ona tune will become better and better" is performed to the 



indicator 21. "Doing your best" etc. and an output are made to perform to the 
loudspeaker part 72. At the time of the event E2a "heart eye" display as shown 
in drawing 19 (C)and the character representation of "a tune is the highest" 
are performed to the indicator 21. "Without it overdoes an output are made to 
perform to the loudspeaker part 72. At the time of the event E3, the character 
representation of take care about condition for the time being" with a "JITO 
eye" display as shown in drawing 19 (D) is performed to the indicator 21. "Not 
getting tired" etc. and an output are made to perform to the loudspeaker part 
72. At the time of the event E4the character representation of "taking care 
about an accident today" with a "more round eye" display as shown in drawing 
19 (E) is performed to the indicator 21. "Today's being a day requiring 
special attention" etc. and an output are made to perform to the loudspeaker 
part 72. 

[0161] Drawing 20 is a flow chart which shows the example which controls 
operation so that operation of a robot changes with time. If it goes into this 
operational modethe control section (CPU) 60 will distinguish first whether a 
user exists in the neighborhood by setting out (for exampleS126) of a flag as 
stated above (S152). the time of not existing — (S152;No) — sometimes — one 
person — it is made to play One person play displays an one-person game on 
the display for indication 71and expresses the state of playfor example, then 
— generating a random number (S154) — one person — it is judged whether the 
number which plays was outputted (S156). When not outputtedit ends (S156;No). 
When outputtedone person play data is extracted from attitude control 
datavoice control dataand display control dataand it is set as a motion- 
control program (S158). 

[0162] If a user exists (S152 ; Yes) the control section 60 will read the present 
time in an internal clock (S160). It is judged how it is for whether it is the 
time when this time occurs (S162). 

[0163]The data in whichas for the control section 60attitude control datavoice 
control dataand display control data to a robot occurs that it is time to 
occur (it wakes up) is extractedand it is set as a motion-control program 
(S164). (S164;Yes) thereby — a robot — "good morning" — "****" — etc. — 
waking is operated. If it is not time to occur (S164;No) nextit will be 
distinguished whether it is time to see off a user (S166). 
[0164] The control section 60 extracts the data of a send-off from attitude 
control datavoice control dataand display control data as it is time to see 
offand it is set as a motion-control program (S168). (S166;Yes) A robot 
performs send-off operation of "it is time to go out"being ********** as a 
lineetc. If it is not the time of a send-off (S166;No) nextit will be 
distinguished whether it is a user's going-home time set up beforehand (S170). 
[0165]The control section 60 extracts the data of going-home welcome operation 



from attitude control datavoice control dataand display control data as it is 
going-home timeand it is set as a motion-control program (S172). (S170;Yes) A 
robot performs going-home welcome operation of "welcome back"having waitedetc. 
If it is not going-home time (S170;No) nextit will be distinguished whether it 
is the time [ for a user to go to sleep ] time set up beforehand (S174). 
[0166] The data of operation in which the control section 60 goes to sleep that 
it is time to sleep from attitude control datavoice control dataand display 
control data is extractedand it is set as a motion-control program (S176). 
(S174;Yes) A robot performs rest operation of "good night"being tomorrow 
againetc. It becomes the power-saving mode (sleep mode) after that. If it is 
not time to sleep (S174;No) nextit will be distinguished whether it is a 
user's alarm set period set up beforehand (S178). 

[0167] The control section 60 extracts the data of alarm operation from 
attitude control datavoice control dataand display control data as it is an 
alarm set periodand it is set as a motion-control program (S180). (S178;Yes) A 
robot performs operation which tells timesuch as "it is time"occurringand 
"being - ** at a part for 0 character 0. " This routine will be ended if it is 
not a set period (S178;No). 

[0168]As shown in drawing 21 the control section 60 performs display control of 
the indicator 21 with the display control data set as the control program 
(S202). The motors 205 and 206 are controlled by the attitude control data set 
as the control programand the style of a robot is controlled by it (S204). A 
sound is made to output from the loudspeaker 72 with a pronunciation mechanism 
(a synthesizervoice data reproduction) by the voice control data set as the 
control program (S206) . 

[0169] Drawing 22 shows the example of the robot when the operation data of 
"joy" is set as a control program of operation. 

[0170] Drawing 23 shows the example of the robot when "pleasant" operation data 
is set as a control program of operation. 

[0171] Drawing 24 shows the example of the robot when "sad" operation data is 
set as a control program of operation. 

[0172] Drawing 25 shows the example of the robot when "favorite" operation data 
is set as a control program of operation. 

[0173]As mentioned aboveit can connect with PHSa cellular phonea general 
lineetc. the picture which the robot acquired is sent to a userand the 
electronic toy of this invention can see the situation in a house. 
[0174]By the cell voltage detection sensor 56if the remainder of a cell 
decreasesthe control section 60 will perform expression with the language 
sound of "whether to already sleepsince the cell is wasteful. " 
[0175]Thusthe robot as an electronic toy shown in working example expresses 
feeling with the whole bodyand since it can also perform operation which aims 



at communication with a userit makes it possible to bring what is called a 

healing element to a toy. Many conversation is also attained. 

[0176] Drawing 26 and drawing 27 show the example of other robots as an 

electronic toy. In both f iguresidentical codes are given to drawing 1 and a 

corresponding portionand explanation of this portion is omitted. 

[0177] although the robot of this example is also provided with the same 

composition as the robot shown in drawing l and a function — the front face 

(face) of the head 10 — the whole is mostly made into the display for 

indication .71. Although an LCD indicator can be used for the display for 

indication 71it is not limited to thisfor example. The Ox switch 54 is 

arranged on the upper surface of a head. 

[0178] although ** was also shown in previous statement and drawing 19 it is 
shown in drawing 28 and drawing 29 — as — the display for indication 71 — 
being alike — various kinds of expression (feeling) of a robot is expressed. 
The robot can determine this expression corresponding to each below-mentioned 
mode. As for drawing 28 (a) joyand the (b) express "dizziness"the (c) expresses 
"anger"and the (d) expresses the face of the state "loosely. " Drawing 29 (a) 
expresses "sadness" and the (b) expresses "sleep" state. "Sleep" state is an 
energy saving state and similar with it of a personal computer. In 
additionabout 300 face display animation which moves the expression of a face 
is memorized by the control section 60for examplethree basic face patterns are 
prepared for it to each mode of "**"**pityand "comfort"and a sound and a 
motion are further combined with it corresponding to each mode. 
[0179] the robot which shows drawing 1 or drawing 26 drawing 30 — a robot's 
own biorhythm **** — it is a figure explaining the example made like. The 
user biorhythm data of R0M62 mentioned above can be transposed to the 
biorhythm function program of a robot. It is also possible tobuild the 
function which changes to sine wave shape in a control section for exampleand 
to make this into the function showing feeling. When an insulating paper is 
sampled from a battery holder and a power supply is supplieda random number is 
generateda random starting position (initial value) as shown in respect of 
plurality in the sine wave of drawing 30 based on the result is chosenand the 
biorhythm of an original robot is made as [ differ / for every robot / 
biorhythm ]. When getting into the switch which operates a motor and is not 
illustrated by operation of a mechanism as a random numberit is good also as 
setting up the first stageusing dispersion in switching action as a random 
number. 

[0180] The oscillation-of-a-function value which makes biorhythm serves as a 
feeling parameter as one of the control parameters (refer to drawing 18 ) . Four 
operational modes are set up with the value of the feeling parameter. The 1st 
range including the center of amplitude is in "common mode"and the "easy mode" 



whose robot is in the prescribed range on it in the mood of being pleasantand 
also the "** mode" in which the robot is filled with joy by the prescribed 
range on it are defined. The "pity mode" in which a robot is a sad temperand 
the "** mode" in which the robot is angry about the prescribed range under it 
further are defined as the prescribed range of the lower part in the "common 
mode. " Although a robot repeats the modessuch as thisperiodicallytime to exist 
in "** mode" and "** mode" is short time relatively. 

[0181] It can set to shop front demonstration exhibition by carrying out a 
specific operation switch at biorhythm with a short cycle. For exampleone 
cycle can be made into 5 minutes. It makes it possible to show a spectator the 
expression change and behavior accompanying feeling change of a robotand to 
tell the performance and the feature of this robot by that causefor a short 
time. 

[0182] The example of control of the robot which uses the expression of drawing 
28 and drawing 29 is explained. 

[0183] Drawing 29 (a) is expression in case a robot receives in vain and says 
for exampleStop! In order to perform such behavior timelyit is interestingif 
such an expression is displayed on a display for indication when the sound of 
a high level is given continuously. 

[0184] Soin the mode in which such operation is performedthe output of the 
microphone 52 as a sound detection means is supervised by the control section 
60 via the low pass filter which removes a noiseand it is judged whether the 
audio signal exceeding a predetermined level continues exceeding predetermined 
timefor examplelO seconds. When it continuesby that "noisy"a control section 
chooses from a memory measure (6263) the expression shown in drawing 29 (a) of 
a robotand displays this on a display for indication. Since selection 
operation of expression is performed by the value of a feeling parameter 
mentioned aboveit is possible to obtain the result same also as changing a 
feeling parameter value into the level of "dysphoria. " 
[0185]The expression of drawing 29 (b) expresses the state of "sleeping 
(sleep)." When a robot is covered with cloth or the circumference becomes 
darkit is interesting if a robot carries out such an expression that sleeps. 
[0186] Soin the mode in which such operation is performedthe photosensors (for 
exampleCCDa photo-diodea photo-trans i storetc. ) 53 as a photodetection means 
detect the surrounding light volume. This light volume is supervised by the 
control section 60and it is judged whether dark ****** continues exceeding 
predetermined timefor examplelO seconds. When it continuessince it is "the 
surroundings are darkness"a control section chooses the expression of "sleep" 
as shown in drawing 29 (b) of a robot from a memory measure (6263) and displays 
this on the display for indication 71. disagreeable in thiswhen covered with 
cloth etc. — since it is interesting if **** behavior is carried outthe 



machine part of arm 30 grade can be moved predetermined time. 
[0187] When predetermined time (or prescribed frequency) operation of the 
switch 54 of a head is carried out continuously or intermittently (continuous 
hits) it is possible that the user is hitting or stroking the head of a robot. 
It is interesting if a robot reacts also to such operation. 

[0188]Thenpredetermined time [ the control section 60 supervises the output of 
the switch 54 or the touch sensor 51and ]for exampleit is distinguished 
whether it is operated for 10 seconds. Operation will display 
expressionlanguagea soundetc. according to the feeling of the robot at that 
time. A metaphor displays unpleasant expressionsuch as "he complaining of a 
pain" or "anger" as shown to drawing 29 (a) that the back and a feeling 
parameter are in the state of "dysphoria. " as [ show / in drawing 28 (d) / 
when a feeling parameter is in the state of "joy" ] — "loosely" — expression 
is displayed. 

[0189] Drawing 31 is a flow chart explaining the example in in the "soliloquy 
mode" of the robot which the biorhythm mentioned above reflects. 
[0190] If the control section (CPU) 60 corresponds to conditions when it 
corresponds to a "user absence" and "a predetermined random number generation" 
like the soliloquy start condition S156for examplea previous statement stepit 
will perform soliloquy mode (S270;Yes). Firstthe feeling parameter which shows 
the amplitude of biorhythm which is a kind of a control parameter is read 
(S272). From this valueit is judged to any it corresponds among the modes of 
five previous statement (S274) . Mode determination is performed as compared 
with the threshold in each modeand a result is outputted (S276-S284) . Robotic 
control accompanied by operation or a sound is further performed as occasion 
demands with the display of the expression corresponding to each judged mode 
(S286). 

[0191] for examplewhen it is judged as "** mode"it is shown in drawing 32 — as 
— the display for indication 71 in which eight character representations are 
possible — " — it started -"a "robot"and "- which stops" are displayed one by 
one. This display is repeated predetermined time. The pause (not shown) of 
anger of a robot can be performed collectively. 

[0192]Similarlywhen judged as other operational modesthe expression 
corresponding to the operational mode concerned is chosenand applicable 
operation is also performed as occasion demands. Drawing 33 and drawing 34 
usually show the display example of the language in the mode. The sentence is 
made from the former example using the word "IT" which has memorized 
beforehand or was inputted by the user. "'******" — it is "** — it is — " — 
it displays one by one "it is IT" on a screen. The sentence consists of latter 
examples in 575 tones. 

[0193]When the value of a feeling parameter exists in the range of ** mode or 



** modethe thing corresponding to this etc. which it is glad or is been made 
to perform "one-shot art" operation of anger is possible for a robot, for 

example****** is good, passing BGM — 00 imitates and it goes by -! it 

is made to perform arm rotation??eye displayetc. 

[0194]Nextwhen a robot carries out a question etc. to a user explains the 
character communication mode in which communication is aimed at in false. 
[0195] Drawing 35 is a flow chart explaining this mode. For exampleif the 
certain conditions of a user existing in a side are fulfilled by a sounda 
motionan operation switchlightetc. (S240; Yes) character communication mode will 
be started. A robot displays and makes a character a display for indicationand 
character communication mode aims at communication with a user. The control 
section 60 chooses a question from the inquiry data memorized beforehandas 
shown in drawing 38 and drawing 39 (S242). Each question is made that that 
whose feeling of a robot changesand the question with which a reply as shown 
in drawing 39 does not influence the feeling of a robot can be distinguished 
beforehand according to the reply as shown in drawing 38 . The control section 
60 displays the selected question on the screen of a display for indication 
(S244). 0 Operation of x button will judge whether it is a query statement 
which influences feeling (S246). (S245) Reply memory processing is performed 
as occasion demands as it is a question not influencing (S256). (S246;No) This 
processing memorizes thiswhen a user pushes "0" for exampleby asking "coming 
**"liking ?etc. and this user memorizes "coming ******" and uses it in the 
below-mentioned mode etc. 

[0196]when the question which influences feeling is madeas it is shown in 
(S246Yesfor example drawing 36 ) he is an "I" "my ******" "good friend — when ?" 
carries out a question pair and it is answered as "0" (S248;Yes) and processing 
corresponding to "0" are performed, in the case of this examplea robot is 
shown in operation of joyfor example drawing 25 — " — it is — it is — the 
pause of liking" — " — it is — it isthe display of liking" is performed and 
a feeling parameter is raised to a plus direction (S250). On the other 
handwhen it is answered as "x"(S248;No) and processing corresponding to "x" 
are performed, the pause of in the case of this examplea robot "being [ kana 
is carried out and ]" shown in operation of sadnessfor example drawing 24 — " — 
it is — it isthe display of tendency" is performed and a feeling parameter is 
substantially brought down in the minus direction (S252) . This makes biorhythm 
shift to the state of sadnessas shown in drawing 40 . Therebythe mode shifts so 
that expression with a sad expression of a robot may appear. 
[0197]Nextfavorable degree calculation is performed. The degree of positive 
feeling is a parameter equivalent to the feeling to the user of a robot. In 
the above-mentioned questionif the reply with which a robot is pleased is 
carried outa plus n point will be added. In the above-mentioned questionif the 



reply which a robot laments is carried outa minus m point will be added. The 
value of n and m changes with each questions. The degree of positive feeling 
is determined by integrated valuessuch as this (S254). 

[0198]Nextthe imitation conversation (communication) of robots is explained. 
It explains with reference to drawing 41 thru/or drawing 45 . 
[0199] Drawing 41 shows the example for connecting robots with the 
telecommunication cable 741 and performing data exchange. As shown in drawing 
43 via the connector which was provided in the back of the robot and which is 
not illustratedcommunication-interface 74 comrades of a control section are 
connected. 

[0200] Drawing 42 connects PHS and the portable telephone 742 to the 
communication interface 74 of a robotand as shown in drawing 44 it shows the 
robot connected with PHS and the portable telephone 742 of other places via 
the mobile communications networkand the example which performs data exchange. 
As shown in drawing 42 the card module of PHS or a cellular phone can be built 
in the back of a robot. In the example of connection of the communication 
interface 74PHS and the portable telephone 742 which are described in working 
example of this inventionand 743 gradesthe case where the telephone 
communication function itself is built in a robot is included. 
[0201] Drawing 45 is connected to the personal computer 743 by which the 
communication interface 74 of the robot was connected to the Internet 745 as a 
communications networkand the example for performing the robot and data 
exchange of the others connected to the Internet 745 is shown similarly. The 
provider etc. who provide an Internet access service are omitted in the 
description of drawing 45 . 

[0202]The composition shown in drawing 46 (and below-mentioned drawing 
49drawing 50 ) shows the system which made it possible to obtain the data of a 
robot by communicating with a server apparatus. For this reasonthe 
communication interface 74 of a robot is connected to the server apparatus 750 
for the robots concerned via the means of communication of PHSthe cellular 
phone 743 and the Internet 745the Telephonic Communications Division 
networketc. Languagesuch as language corresponding to datafor examplethe 
below-mentioned user characteristicor an attribute and a current-events 
termthe control data of the behavior of a robotetc. are provided from the 
server apparatus 750 via communications networkssuch as the Internet 745. 
[0203] Drawing 47 explains the example of data exchange at the time of 
connecting the robot A and B with the telecommunication cable 741. Firstrobots 
are connected by a cable. Nextby operating simultaneously the Ox switch 54 of 
each robotit goes into a mode select state and "** mode is chosen. If 

both robots become communicate modeit will be exchanged in a communications 
parameter among both robotscommunication conditions etc. will be set upand 



communication will be started. 

[0204] The robot A transmits the user name of the memorized robot Aa memory 
wordetc. The user name has memorized what inputted the user name by a user' s 
displaying a character on a display for indicationandfor examplemaking the 
sequential selection of the applicable character. A memory word is obtained by 
what (S256) the answer to the question of the robot mentioned already is 
memorized forfor example. Various kinds of wordssuch as a user' s favorite 
thinga disagreeable thingagea man and a womanand characterare contained. If 
data is sent to the robot B from the robot A and the robot B checks thisthe 
ACK signal which shows receipt of data will be transmitted. A NACK signal is 
transmitted when receipt of data goes wrong. When the robot A receives a NACK 
signalthe robot A broadcasts data again. If the robot A receives an ACK 
signala success of data transmission will be distinguishedand it will be in a 
waiting stateand will wait for the signal from the robot B. 

[0205] The robot B transmits the data of the user name of the robot B which the 
robot B holdsmemory languageetc. to the robot A following transmission of an 
ACK signal. The robot' s A check of reception will transmit the ACK signal 
which shows receipt of data. When receipt of data goes wrongthe robot A 
transmits a NACK signal and the robot B which received this broadcasts data 
again. 

[0206] By such a data exchange procedure**** (user name) ******** (word 
l)xxxx(word 2) etc. are sent to the robot B from the robot Afor example. "00" 
(user name) ******** (word l)etc. are sent to the robot A from the robot Bfor 
example. 

[0207] Wordssuch as thisare applied to the thing selected from two or more 
fixed form sentences memorized beforehandand it is outputted by either even if 
there is few screen display of a sound and a character. Selection of the 
output timing of pronunciation or a display and a fixed form sentence can be 
set up by exchange of the original communications parameterfor example. 
[0208] for exampleit is shown in drawing 47 — as — the robot A — " — hello - 
- it is gentle to my 00 — I have you — **** — following thisif it 
pronounces as ?" — the robot B — " — well — **- I am fearful occasionally, 
pronouncing with **** carried out among like [ ******** ]" — the robot A — 
" — ********? — or [ whether seeminglyit will be xxx if my **** of ours says 
soor / pushing ] — " — pronouncing — the robot B — "xxxx!! — doing one's 
best — a robot is also hard, pronouncing with good-bye" — the robot A — " — 
it is hard — bye for now — good-bye! " — it pronounces. When the user of a 
robot hears such pronunciation by a sidean impression as if it was talking 
will be received. 

[0209] It is good also as using the infrared-ray-communication interface which 
changes into the connecting cable 741 and is used for a remote controla 



personal digital assistantetc. 

[0210] Drawing 48 is a traffic diagram explaining a procedure in case robots 
perform data exchange using a PHS portable telephone. 
[0211] In this casesince the robot A and the robot B are in the mutually- 
distant placepronunciation or a language display becomes like a soliloquy. 
[0212]Firsteach user of the robots A and B connects PHS and a portable 
telephone to each one of robotsand telephones a partner' s telephone. If a 
communication line is set to telephonesexchange of a communications parameter 
will be performedfor examplea mutual bit rate will be set as the later one 
among both telephones. For examplein the case of PHS (transmission speed 64k 
bits per second) and a cellular phone (9600 bits per second) data 
communications are performed at 9600 bits per second. Setting out of a 
communications parameter will transmit data to the robot B from one robot A. 
For example language "******'' (user name)**** (favorite 
thing) MDpachinko (favorite thing) Sazae-San (favorite thing) Poti (favorite 
thing) Thunderbird (favorite thing) etc. are transmitted. The robot B will 
transmit an ACK signalif there are no abnormalities in received data. It 
transmits a NACK signalin being abnormal. The robot A will be in a waiting 
stateif the ACK signal which shows reception from the robot B is received. 
Data is broadcast again when the robot A receives a NACK signal. 
[0213] The robot B transmits the memorized data to the robot A following 
sending out of an ACK signal. For example****** (user name) chocolate (favorite 
thing) the "F-0ne racer" (favorite thing) it being a **** mushroom like 
this (favorite thing)**** (favorite thing) etc. are transmitted. 
[0214]The robots A and B choose the fixed form sentence memorized 
beforehandrespectivelyapply the received data to the blank of a fixed form 
sentencecomplete a sentenceperform either at least among pronunciation and a 
character representationand output a communication result. It is good for the 
blank concerned to decide beforehand the attribute of the word which should be 
insertedfor examplea user namea favorite thinga disagreeable 
thing********climateetc. 

[0215] For examplethe robot A "********. Data was got from my **** [ which 
"likes chocolate"" ]", it is delicious in **** and the F-One racer" — ?" — 
" — my Hanako" taught" — it will be as **** mushroom" like this — " — " — 
these **** trousers are smart — it utterssaying ?"whether you are also a 
****" maniacpossiblyas for "my ****" is -"etc. 

[0216] The robot B For exampledata was got from my ******who steps onwho steps 

on and "whom "likes in ****"" MD — " — being now — young people — 

BAKAUKE — ? — " — " — " — a turban shell — him — " — really — you are 
wise — a thing — " — " — this year — " — Poti — " — it can do — ** — 
it is good — " — ****** — " — my — saying — **** — " — " — if it isit 



will utter with fearful "Thunderbird" ramen-noodles" etc. 

[0217]Thussince robots exchange the data currently held mutually and they form 
a false conversation stateit becomes possible to enjoy the users of a remote 
place. 

[0218] Drawing 49 and drawing 50 show the example which updated the held data 
of the robot using the server apparatus 750 as shown in drawing 46 . 
[0219] It is interesting if a robot speaks about the language according to the 
times. It is interesting if a robot speaks about the language corresponding to 
the individual characteristic of userssuch as agesexand a hobby. Howeverit is 
difficult in cost to realize to such a function with an electronic toy. 
[0220]Thenas shown in drawing 50 it is going to provide such [ cheaply ] a 
function by providing suitably the data of a necessary word etc. and the data 
(control program) which controls operation of a robot when speaking the word 
concerned from a server apparatus with a server apparatus. A control program 
may control a series of operations by this programand may specify in a robot 
operation of either of the control programs of two or more operationssuch as 
"**"**pitycomfortetc. which have been memorized beforehand. 
[0221] The data exchange procedure in such a case is explained with reference 
to drawing 49 . Firstas shown in drawing 49 the communication interface 74PHS 
and a cellular phoneor a personal computer of a robotetc. connects 743and is 
connected to the server apparatus 750 via the communications network 745for 
examplethe Internetand the circuit which performs data communications is set 
up. A communications parameter required for establishing communication of 
transmission speedthe specification of an electronic toylDa passwordetc. from 
the robot A etc. is transmitted to the server apparatus 750. The server 
apparatus 750 attests whether connection is permitted or not and permits 
access to the robot A. A robot performs the Request to Send of update 
information. Under the present circumstancesit is possible to specify a 
directions materialuser adaptation dataetc. The server apparatus 750 was 
called forfor exampleonly a required number transmits the language of a 
directions material, the example of a graphic display — " — biting — going 
away — " — — " — it pushes and **** is transmitted for **" 

and "Christmas" — etc. It is possible to send a new fixed form sentence 
suitable for wordssuch as this. It is possible to provide collectively the 
control program data 1 which control the robot motion at the time of 
pronouncing the fixed form sentence using languagesuch as thisby necessitythe 
program data 2the program data 3and — . It is possible similarly to choose the 
language corresponding to a user from the collection of language beforehand 
prepared corresponding to two or more user characteristicsand to transmit. For 
examplewhen the user characteristic is an office workera "clear note" in the 
"epilepsy case"a "monster"etc. are transmitted. Also in this caseit is 



possible to define operation of a robot about specific language. In such a 
casecontrol program data (4142) are also transmitted according to word data. 
[0222]The robot's A reception of data will save this in the memory 63. An ACK 
signal is transmitted to a servera circuit is opened wideand updating is ended. 
When reception of data goes wronga NACK signal is transmitted to a server and 
it asks for retransmission of message of data. A server apparatus will end 
communication with the robot Aif an ACK signal is received from the robot Aor 
if a circuit is opened wide. 

[0223]The robot A applies the acquired language to a fixed form sentenceand 
performs either at least among pronunciation and a character representation 
(text display). Although a robot has the function to change text data into a 
soundit is good also as receiving the voice data of a word or a fixed form 
sentence from a server apparatusand encoding and pronouncing this. 
[0224] Nextact ion mailis explained. Action mail performs corresponding 
predetermined actionfor exampleoperation of hand and footexpressionetc. with 
the label of the E-mail by a robotor read-aloud. 

[0225] Drawing 51 and drawing 52 show the example of composition in the case of 
performing action mail. The addresser of e-mail includes beforehand the action 
e-mail software provided on the Internet so that download is possible in the 
personal computer 743a. The personal computer 743a is in the environment 
connected to the communications network of the interface net 745 grade in 
which an E-mail is possible. An addresser operates input devicessuch as a key 
boat arrangementand creates the message of an E-mail. For the above-mentioned 
softwareat a personal computer Text inputa message editingThe data file 
attachment functional electronic mail program which can transmit is contained 
by making into an attached file the message and the edit program of operation 
which performs a control action input etc. the data / speech conversion program 
which changes a message into voice dataand voice data. 

[0226]An addresser creates an E-mail for control information using a message 
and an edit program of operation. An E-mail specifies operation of an 
addresser's name (for examplefour characters) a message (for example44 
characters) and a robotfor exampleas shown in drawing 52 . This can be assembled 
by text data. Nexta character code is changed into an audio signalfor 
examplean FM modulation signalby data / speech conversion program. The 
performance information of a namea messageand a robot makes distinction 
possible by the silent period for about 3 seconds shown in drawing 52 for 
example. A headera footeretc. which are not illustrated can be added suitably. 
FM soundssuch as thisare changed into voice data formssuch as voice datafor 
exampleWAV and MP3and ram. An electronic mail program transmits to the 
communications partner which attaches this voice data file to e-mailand is 
using the robot. 



[0227]An E-mail is transmitted to a partner' s mail server device via the 
Internet 745. By a diagramal though it has simplif iedthe various server 
apparatus containing a communication line and a mail servera connection 
service provideretc. are contained in the Internet 745. 

[0228]The addressee has built into the self personal computer communication 
software with the receiving function of the action mail currently beforehand 
made available on the Internet. Extraction (decoding) of a voice file is 
included in a receiving function. An addressee connects a robot to the self 
personal computer 743b. The mail server device which is not illustrated with 
the personal computer 743b is accessedand self-addressed mail is downloaded. 
When it is mail using a robotwith the communication software concernedan 
attachment voice file is reproduced and it restores to an audio signal. This 
audio signal is supplied to the control section 60 of a robot via the 
communication interface 74. The control section 60 restores to it and digital- 
data-izes an FM signal. A sending person' s namea messageand control 
information of operation are distinguished from data. As mentioned aboveit is 
distinguishable by the blank section of data. The control section 60 image- 
data-izes text dataand is made to display it on the indicator 71. Under the 
present circumstancesf irstan addresser's name is displayedand a long message 
can be continuously displayed on a small display-for-indication screen by a 
scroll display. It may be made to read out text data, this — prescribed 
frequency — it repeats. Of courseif a large-sized display for indication is 
usedit is also possible to display the whole message. The control section 60 
controls the motor 205 and 206 grades based on control information of 
operationand makes the operation corresponding to a message perform to a robot. 
Control of action operation is good in a linewhen an addresser specifies the 
control program which consists of a control code memorized by ROM of the 
robotor a series of control codes beforehand. It is good also as programming 
the motion of a series of a robot to likingas an addresser assembles the 
control code corresponding to individual operation. 

[0229] The message indicator corresponding to reception of action mail and 
action operation can be performed simultaneously. Action can be performed 
first and a message can be displayed after that. Action operation can be 
performed after displaying a message. It is also possible to repeat or combine 
this etc. A sending person makes a message from a soundtransmits as an 
attached fileand may be made to reproduce this by a loudspeaker as a voice 
message by a robot. 

[0230]When the robot contains telephone functionssuch as PHS and a cellular 
phonethe control section 60 can carry out the Dow load of the software of 
action mail via a communication functionand it can have an e-mail receiving 
function. In this casethe control section 60 of a robot can receive an E- 



mailcan also perform conversion of a voice file performed with the personal 
computer 742band becomes unnecessary [ a personal computer ]. The composition 
shown in drawing 44 thru/or drawing 46 can also perform action mail. 
[0231] It may be made for a server apparatus to serve as an addresser of action 
mail. For exampleaccording to a user's characteristic and attributeit speaks 
with action about a word as a messagetoday' s fortuneshopping informationa 
weather reportcurrent issuesetc. For examplewhen it snowed on the previous 
dayyesterday' s Yuki of the server apparatus was uncanny. It is very cold, 
(message) and "GAKUN" (moving + face display) are transmitted. 
[0232] Drawing 53 thru/or drawing 56 show the example accompanied by the face 
display performed with a message which moves (action operation). Drawing 53 
raises both arms to the slanting upper partdisplays the heart on a faceand is 
expressing "joy. " Drawing 54 p laces a hand near the headhangs it to a 
facedisplays eyesand is expressing "anger. " Drawing 55 lowers a hand 
downwarddi splays watery eyes on a faceand is expressing "pathos. " Drawing 56 
takes out both arms aheaddisplays a smile mark on a faceand is expressing "it 
is pleasant. " 

[0233] Although an example was given to drawing 5 thru/or drawing 8 about the 
example of composition of the mechanism of a motion of the upper half of the 
body of a robot nextthe example of composition of the mechanism of a motion of 
the lower half of the body of a robot is explained. 

[0234] Drawing 57 and drawing 58 are the perspective views showing the example 
of the robot constituted so that operation of a lower half of the body might 
change with the "size" of soundssuch as musicspeedrhythmsetc. 
[0235] In this examplebehavior which a robot opens and closes a leg right and 
left according to musicand dances a dance is carried out. Drawing 57 shows the 
1st state where the robot arranged the abbreviated leg and stands 
straightamong this operation. Drawing 58 shows the 2nd state where this robot 
is opening the leg to right and left. A robot shifts to the 2nd state 
continuously from the 1st stateand shifts to the 1st state continuously from 
the 2nd state. As shown in drawing 58 it is made as [ bend / with the below- 
mentioned mechanism / the knee of a leg ]and when opening a leg to right and 
leftit is devised so that a motion of people may be resembled. 
[0236] Drawing 59 and drawing 60 are the perspective views showing the driving 
portion of the straddle mechanism 300 of a legand the state whereas for 
drawing 60 the leg opened the state where the leg closed drawing 59 is shown. 
The motor 301 is built in the lower part of the left leg of a robotand driving 
force increases according to the gearing system 302. Driving force passes 
along the hip joint portion 305 of the waist frame 304 via the driving shaft 
303and rotates the left leg cam mechanism 306 inside a waist frame. The end of 
the link 308 is connected with the cam 307 of this mechanism rotatable via the 



ball bearing 309. The other end of the link 308 is attached to the ball 
bearing 311 of right leg axis 310 upper bed rotatable. The right leg axis 310 
is rocked right and left focusing on the hip 313 which the roller part 312 is 
attached in order to slide on a floor line in the lower endand attaches the 
right leg axis 310 to the waist frame 304. As a resultthe right leg axis 303 
and the left leg axis 310 can move symmetrically in the central part of the 
body on the basis of the medial axis (imagination) (line) which extends in a 
sliding direction by the cam mechanism 306the link 308the hip joint 305and 313 
grades. 

[0237] Drawing 61 is a perspective view showing the example of composition of 
the right leg 320. The hip 313 is attached to the upper part of the right leg 
axis 310. The upper part of this hip 313 can attach a right leg to a 
longitudinal direction rotatable to the waist frame 304 by the pin which is 
not illustrated. The lower part of the hip 313 is attached to the crevice of 
the upper bed of the knee upper part 321 of a leg by the pin 322 rotatable at 
the cross direction of a robot. The crevice of the lower end part of the knee 
upper part 321 is attached to a cross direction rotatable by the height 323a 
and the pin 324 of the knee lower frame front cover 323. The opening of the 
center 323b of a lower end part of the knee lower frame front cover 323 is 
carried out to the shape of a reverse V character. . Do the roller part 312 of 
the lower end part of the right leg axis 310 to touch the ground surface and 
floor line (or mounting surface of a robot) which are located in the 
penetrating port 325a of the center of the grounding part 325 which extends in 
the cross direction of a robotand are not illustrated. It is attached to the 
height 325c of the couple of the abbreviated reverse V type arranged at the 
both sides of this penetrating port 325arespectively rotatable by the pin 326. 
The knee lower rear cover 327 fits into the knee lower frame front cover 323 
on both sides of the right leg axis 310 in between. The opening 327a of the 
shape of a U character in which the right leg axis 310 is located is formed in 
the upper face part of the knee lower rear cover 327. The oblong hole 327b is 
established in the reverse V character-like opening 323b of the knee lower 
frame front cover of the knee lower rear cover 327and the position which 
counters. The pin 326 which connects the roller part 312 with the grounding 
part 325 rotatable is located in the reverse V character-like opening 323b and 
the oblong holes 327bsuch as this. When the knee region which is a joining 
segment of the knee upper part and the knee lower part is bentthe right leg 
axis 310 and the connecting pin 326 interfere in the coverings 323 and 
327twist the opening 327athe reverse V character-like opening 323band the 
oblong hole 327b of the shape of a U character of the knee lower partssuch as 
this (it does not hit) and make them like. 

[0238] The height 327c (refer to drawing 57 and drawing 58 ) is formed in the 



inner bottom of the knee lower rear cover 327. This height 327c touches the 
inclined plane 325b formed in the grounding part 325. As rotation of the motor 
301 shows to drawing 60w hen the right leg axis 310 opens to the method of 
right-hand side of a robota right leg headFrom the state shown in drawing 62 

(a) the grounding part 325 slides on a floor lineand as shown in drawing 62 

(b) it rotates the knee lower part 327 clockwise centering on the connecting 
pin 326 of a roller part and a grounding part relatively. Therebythe height 
327c of the knee lower part comes to hit the upper part of the inclined plane 
325b of the grounding part 325and pushes up the knee lower part 327 upwards. 
Since the position of the hip joint 313 does not change at this timethe lower 
part of the knee Upper part 321 and the upper part (knee joint) of the knee 
lower part 323 are extruded aheadand the knee of a leg comes to bend. 

[0239] Drawing 63 shows the appearance of the left leg 330 which builds in the 
motor 301. The eccentric cam 307 is attached to the upper bed part of the left 
leg axis 303and the spherical engaging member 309 which engages with the link 
308 is attached to it with the screw (refer to drawing 64 ) at this cam 307. 
The motor 301 is built in the knee lower part 331and the' knee lower part 331 
and the grounding part 332 are connected by the pin rotatable. In order to 
prevent a slidefriction members (not shown) such as rubberare stuck on the pars 
basilaris ossis occipitalis of the grounding part 332 of a left leg. Although 
a knee bender style like the right leg part 320 is not provided in the left 
leg part 330it is good also for a left leg also as providing a knee bender 
style like a right leg. 

[0240] In the lower-half-of-the-body mechanism 300 mentioned abovea working 
part only occupies only the body lower partand it becomes possible to empty 
most inside the body of a robot. Since the inside of the body can be used for 
the mechanism of an electric circuit or the upper half of the bodyit is in 
good order. Since a motor heavy in comparison is arranged at the knee lower 
part of a legit becomes easy to stabilize a robot. In the mechanism mentioned 
abovealthough it turns at the knee of a right legit has prevented the 
instability of the posture of a robotmovement of a robotrotationetc. by 
considering the knee of a left leg as immobilization and providing a friction 
member in a pars basilaris ossis occipitalis. 

[0241] Drawing 64 shows the example of the cam 307 of a left leg axis. As shown 
in the figureit is possible by changing the fixing position of the engaging 
member 309 of the cam 307 to adjust the difference degree of a leg on either 
side. Even when it straddles by making spherical the engaging member 309 (and 
311) with the link 308power impossible between a link and an engaging member 
(or cam) is not added. Adjustment can be performed by establishing two or more 
screw holes in the cam beforehandattaching an engaging member to a suitable 
screw holeor exchanging cams. 



[0242] Drawing 65 is a block diagram explaining the example which synchronizes 
a motion of musica soundand a robot (correspondence). 

[0243] In this examplethe chip card (small IC card) 621 of the quadrangle whose 
one side is about 2 cm which changed to R0M62 of the control section 60or 
recorded music information and control data in addition to R0M62 is used. 
Therebymusic is exchanged easy with. Of coursemusic information and control 
data may be recorded on R0M62. When a user inserts the chip card 621 in a 
robotoperates the switch which is not illustrated and orders it operationthe 
control section 60Voice data (information) is read from the chip card 621it 
changes into an audio signal by the sound reproduction processing capability 
601 of the control section 60and the loudspeaker 72 is supplied on a suitable 
level. The music of a predetermined rhythm flows from the loudspeaker 72. The 
control section 60 reads control data from the chip card 621and controls the 
motor 301 by the rhythm control facility 602 of the control section 60. The 
motor 301 can control the speed of rotation of the motor 301reciprocal 
rotationa stepetc. by PWM controlthe level control of service voltageetc. By 
recording the data showing the rhythm of music on the control data 
beforehandit becomes possible to consider it as a motion of the leg which 
agreed with the performance of musicand it can show as the robot is dancing 
according to music. 

[0244] Drawing 66 is a block diagram explaining the example by which it is made 
for a robot to run corresponding to music or a sound. Voice data is beforehand 
recorded on the chip card 621 at least. If a user inserts the chip card 621 in 
a robotoperates a switch and orders it operationthe control section 60 will 
read voice data from the chip card 621will change it into an audio signal by 
the sound reproduction processing capability 601 of the control section 60and 
will be supplied to the loudspeaker 72 on a suitable level. The music of a 
predetermined rhythm flows from the loudspeaker 72. The control section 60 
samples an audio signal with the sampling function 603and extracts the rhythm 
(cycle of the strength of a sound) of music from an audio signal by the rhythm 
extract function 604. The rotation corresponding to the rhythm of this music 
is set as the motor control function 605. The motor control function 605 
performs PWM controlthe level control of service voltageetc. and sets up the 
speed of rotation of the motor 301reciprocal rotationa stepetc. In performing 
such controleven if it does not record the data showing the rhythm of music on 
control data beforehandit becomes possible to consider it as a motion of the 
leg of the robot which agreed with the performance of musicand it can show as 
the robot is dancing according to music. 

[0245] It is also possible to move the leg of a robot according to the sound 
which the microphone 52 collects. For exampleif strike a hand near the 
microphone 52it speaks or a song is sungthis will be sampled with the sampling 



function 603 and the rhythm extract function 604 will extract a rhythm from an 
audio signal. The rotation corresponding to the rhythm of this music is set as 
the motor control function 605. Thereforethe motion also corresponding to such 
a case in a robot will be carried outand it is interesting. 
[0246]Nextthe example which forms the mechanism which carries out bipedal 
locomotion to the lower half of the body of a robot is explained. 
[0247] Drawing 67 thru/or drawing 75 are the Drawings explaining the state of 
bipedal locomotion. Drawing 67 is a perspective view in which back and a right 
leg are located ahead and a left leg shows a state. Drawing 68 is a 
perspective view in which a right leg and a left leg show an abbreviated 
****** state. Drawing 69 is a perspective view in which a left leg shows the 
state where the front and a right leg are located back. Drawing 70 is a side 
view showing the leg mechanism of a left leg. After explaining each part about 
operation of a leg mechanismit explains in full detail. Drawing 71 shows the 
waist frame 401. Guide-pins 401c** which engages with the oblong hole 411b of 
the connecting shaft 401d which attaches the stopper 401athe hole 401b of the 
driving shaft of a cam pulleyand the knee upper part 402 which stop past [ of 
the longitudinal rod 410 / going up ] rotatableand the shorter side rod 411 is 
provided in the waist frame 401. 

[0248] Drawing 72 shows the knee upper part 402 connected with the waist frame 
401 rotatable. The connecting part 402a connected with the connecting shaft 
401d of the waist frame 401 is formed in the upper part of the knee upper part 
402. The connecting part 402b which performs connection in the knee lower part 
403 is formed in the lower part of the knee upper part 402. 
[0249] Drawing 73 shows the knee lower part 403. The connecting part 402b of 
the knee upper part 402the connecting part 403a to connectand the connecting 
part 403b with the shorter side rod 411 are formed in the upper part of the 
knee lower part 403. The connecting part 404a of the grounding part 404 and 
the connecting part 403c connected rotatable are formed in the lower part of 
the knee lower part 403. 

[0250] Drawing 74 shows the grounding part 404. The connecting part 403c of the 
knee lower part 403the connecting part 404a to connectand the connecting part 
404b with the longitudinal rod 410 are formed in the upper part of the 
grounding part 404. 

[0251] Drawing 75 shows the cam pulley 420the longitudinal rod 410and the 
shorter side rod 411. The cam pulley 420 is combined with the axis rotated by 
the motor which is not illustrated. The drive pin 420a is formed in the 
position which carried out eccentricity to the method of the outside of the 
cam pulley 420 from the driving shaft (not shown) of the belt pulley. The 
tubed cam 420b is formed in the position which carried out eccentricity to the 
method of the inside of the cam pulley 420 from the driving shaft (not shown) 



of the belt pulley. The oblong hole 410a is established in the upper part of 
the rod of the shape of a character of "**"and this oblong hole 410a is 
inserted in the pin 420aand is engaged rotatable. The oblong hole 410a lessens 
that the tiptoe of the leg of a robot falls. The connecting part 410b for 
connecting with the connecting part 404b of the grounding part 404 is formed 
in the lower part of the rod of the shape of a character of "**. " The annular 
engagement part 411a which engages with the cam 420b is formed in the upper 
part of the rod 411 of the shorter side. The oblong hole 411b which engages 
with the guide pin of the frame 401c is established in the center section of 
the rod 411 of the shorter side. The connecting part 403b of the knee lower 
part 403 and the connecting part 411c to connect are formed in the lower part 
of the rod 411 of the shorter side. 

[0252] As shown in drawing 70 the knee upper part 402 is connected with the 
waist frame 401 rotatable via the connecting parts 401d and 402a by the above- 
mentioned compos itionand the knee upper part 402 and the knee lower part 403 
are connected rotatable via the connecting parts 402b and 403a. The knee lower 
part 403 is connected rotatable via the grounding part 404 and the connecting 
parts 403c and 404a. A shorter side rod connects the cam 420b and the knee 
lower part 403 via the connecting parts 403b and 411c. The raising [ the 
eccentric cam 420b / with the shorter side rod 411 ] by the way of the knee 
lower part 403 and the knee lower part 403 having if the cam pulley 420 
rotates. The knee upper part 402 is also rocked in connection with this. The 
longitudinal rod 410 connects the grounding part 404 with the drive pin (cam) 
420a via the connecting parts 410b and 404b. The raising [ 420a / with the 
longitudinal rod 410 ] by the grounding part 404 having if the cam pulley 420 
rotates. When moving a legtaking up and down of the tiptoe of a leg is set up. 
[0253] Maintaining balance by the right leg which has landedas shown in drawing 
67 thru/or drawing 69 this mechanism raises the tiptoe of a left legmoves a 
left leg ahead from back in the state where the heel was landedand advances a 
leg. Landing of the whole left leg will repeat and walk moving a right leg 
ahead similarly. 

[0254] Drawing 76 and drawing 77 show the motion of a left leg accompanying 
rotation of a driving shaft. This example shows the motion in the state which 
the grounding part is not touching to the floor where the leg was hung. 
[0255] Drawing 76 (1) - the figure (4) and drawing 77 (5) Each figure of - (8) 
shows the motion of each leg when the driving shaft of a cam rotates by a unit 
of 45 degrees. As for the figure (1) angle of rotation of the cam shaft shows 
the state of 0 times (reference position). In this stateby the cam 420athe 
shorter side rod 411 was ahead shaken out by having made the guide pin 401c 
into the fulcrumand the leg has come out before. The figure (3) shows the 
state where the cam shaft is rotating 90 degrees. In this stateby the cam 



420athe shorter side rod 411 is in the abbreviated center position of 
rockingand the leg has gathered. The figure (5) shows the state of a cam shaft 
rotating 180 degrees and being. In this statethe shorter side rod 411 is back 
shaken out by making the guide pin 401c into a fulcrum by the cam 420aand a 
leg is behind. The figure (7) shows the state where the cam shaft rotated 270 
degrees. In this stateit is equivalent to the state where a leg gathers. 
Howeversince the upper bed of the longitudinal rod 411 is not in contact with 
a stopper unlike the case of (3) the flexibility of rotation of the connecting 
part of the grounding part 404 centering on 404a is large. As shown in drawing 
76 (1) thru/or drawing 77 (5)****** of the longitudinal rod 410 hit the 
stopper 401athe rise of the longitudinal rod 410 was preventedand the bottom 
of the tip of a leg (grounding part) has prevented ******. The weight of the 
frame of a robot when the grounding part 404 has landed is told to the 
backside of the grounding part 404and stability of a posture is aimed at. 
[0256]The whole sole will be landedif a tiptoe is raisedthe heel is advanced 
with a leg near at hand in the state where it was able to arrive at the ground 
surface and a leg comes out in front by such a series of operationsas shown in 
drawing 78 (a) and said (b). The mechanism in which direction of the whole 
robot is changed is built into the tiptoe side of the sole so that it may 
mention later. The roller is built into the heel side of the sole so that it 
may slide on a ground surface. For exampleby using a metaled rollerweight can 
be made to make it serve a double purposeand the roller can aim at stability 
of the posture of the whole robot. The mode of leg progress of the robot 
mentioned above in mechanismssuch as thisis convenient. 
[0257]A robot goes astern by rotating reversely a cam shaft. 
[0258] Drawing 79 and drawing 80 show the example of composition of other leg 
mechanisms (leg mechanism of a left leg). In the f igureidentical codes are 
given to drawing 70 and a corresponding portion. 

[0259] In this examplethe presser-foot plate 410c attached to the longitudinal 
rod 410 in one is formed. Taking up and down of inclination (posture) of a 
robot or the tiptoe (it suits and ** is the heel) of a leg is set up by 
pushing the connecting part (rear shaft) 404b of the grounding part 404 to the 
timing set up by pushing this presser-foot plate by a cam. The shape of a cam 
or a hole is adjusted so that the tiptoe of the leg (grounding part) of a 
robot may go up up more. In this exampleenergizing force which pushes or 
deletes a ground surface to the front end side (tiptoe side) of the grounding 
part 404 is positively given with a springtherebythe driving force of a tiptoe 
is made to increase and the ahead power (or astern power) of the robot is 
increased. 

[0260] In the leg mechanism of the left leg shown in drawing 79 the knee upper 
part 402 is connected with the waist frame 401 rotatable via the connecting 



parts 401d and 402aand the knee upper part 402 and the knee lower part 403 are 
connected rotatable via the connecting parts 402b and 403a. The knee lower 
part 403 is connected rotatable via the grounding part 404 and the connecting 
parts 403c and 404a. Spring SP as an energizing means is attached to a part of 
grounding part 404for examplethe connecting part 404b and some of the case of 
the knee lower part 403 of betweenand the power in which the back (heel of a 
leg) of the grounding part 404 is always raised is applied. This spring SP 
acts in the direction in which it presses down with the eccentric cam 420band 
the plate 410c is always contacted. Spring SP is rubbed and disclosed in an 
operation which raises the heel of the grounding part 404 uphis ** is goodand 
it is suitably selectable in the attaching position. 

[0261]The shorter side rod 411 connects the knee lower part 403 with the 
eccentric cam 420b via the connecting parts 403b and 411c. The raising [ the 
eccentric cam 420b / with the shorter side rod 411 ] by the way of the cross 
direction of the knee lower part 403 and the knee lower part (leg) 403 having 
if the cam pulley 420 rotates. It rocks so that the knee upper part 402 may 
also bend and move a knee in connection with this. The longitudinal rod 410 is 
guided with the guide pin 420cand connects the eccentric cam 420b and the 
connecting parts 404b and 410b of the grounding part 404. In this examplethe 
guide pin 420c serves as the axis of rotation of the cam 420and a concentric 
position. If the cam pulley 420 rotatesthe pin 420c is pressed down as a 
guideand the plate 410c will be depressed by the eccentric cam 420band will 
depress the bond part (rear shaft) 404b of the grounding part 404 with the 
longitudinal rod 410. This sets up taking up and down of the tiptoe of the leg 
at the time of moving the posture at the time of the walk of a robot 
(inclination)or a leg. 

[0262] It becomes possible to step on to the timing which steps on to the 
timing which is stepped on and is taken out with such a mechanism with a leg 
near at handraises and steps on the tiptoe of a legand lowers a leg behindand 
to take down the tiptoe of a leg. It becomes possible to improve the running- 
the-whole-di stance performance of the robot which can be walked by that cause 
without a robot falling. 

[0263] Drawing 80 shows the cam pulley 420 of other examples of a mechanism 
mentioned abovethe longitudinal rod 410the shorter side rod 41 land spring SP. 
The cam pulley 420 is combined with the driving shaft (not shown) rotated by 
the motor which is not illustrated. The guide pin 420c is formed in the method 
of the outside of the cam pulley 420 at the driving shaft of a belt pulleyand 
the concentric position. The tubed cam 420b is formed in the position which 
carried out eccentricity from the driving shaft of the belt pulley at the cam 
pulley 420. The oblong hole 410a is established in the upper part of the 
longitudinal rod 410 of the shape of a character of abbreviated "**"and this 



oblong hole 410a is inserted in the pin 420cand is engaged rotatable. In the 
oblong hole 410athe guide pin 420c is engaged movable. The presser-foot plate 
410c is formed in the lower part of the oblong hole 410a. The upper surface of 
the presser-foot plate 410c moves a longitudinal rod up and down according to 
a motion of the cam 420b in contact with the eccentric cam 420b. The 
connecting part 410b for connecting with the connecting part 404b of the 
grounding part 404 is formed in the lower part of the rod 410 of the shape of 
a character of "**. * The annular engagement part 411a which engages with the 
eccentric cam 420b rotatable is formed in the upper part of the rod 411 of the 
shorter side. The oblong hole 411b which engages with the guide pin of the 
frame 401 is established in the center section of the rod 411 of the shorter 
side. The connecting part 403b of the knee lower part 403 and the connecting 
part 411c to connect are formed in the lower part of the rod 411 of the 
shorter side. 

[0264] Also in other working example mentioned abovethe knee upper part 402the 
knee lower part 403and the grounding part 404 are constituted like the 1st 
working example. 

[0265] Drawing 81 and drawing 82 show the mechanism in which direction of this 
robot is changed. Drawing 81 is a side view of a grounding partand the driving 
roller 404c is arranged to the tiptoe sideand it arranges the sliding roller 
404d to the heel side. Drawing 82 (a) is the figure which looked at the 
grounding part 404 of the leg on either side from the front of a robotand 
drawing 82 (b) is the figure which looked at the grounding part 404 of the leg 
on either side from the pars basilaris ossis occipitalis. 
[0266]As shown in drawing 82 (b)the driving roller 404c which rotates 
according to 404 f of gearing systems which increase the motor 404e and the 
rotation power of this motor ahead in the grounding part 404and 404 f of 
gearing systems is arranged. Two or more driving rollers 404c could be 
formedin this examplethe two driving rollers 404c and 404c were formedand 
between both is further connected with the driving belt 404g. The driving 
direction by the driving roller 404c and the driving belt 404g is set up 
become slanting to the cross direction of a robot. Although the motor and the 
gearing system are also aslant arranged corresponding to thisthis can be 
arranged suitably. If the number of the driving rollers 404c is 
increasedsidewall will increase in number and the stability of a robot will 
increase. The speed of a turn can be gathered. 

[0267]Preferablyas shown in drawing 82 (b) in the state where both legs have 
gatheredthe driving direction by the driving roller 404c on either side and 
the driving belt 404g has the shape of a character of "Ha" located on the 
circumference same in abbreviation. Ahead in the grounding part 404the sliding 
roller 404d which carries out free rotation is located, it can serve also as 



weight which adjusts the balance of a robot by boiling this roller 
comparatively and constituting from a heavy materialfor examplemetal. Of 
coursethe thing equivalent to the weight which maintains balance can be 
separately provided in the grounding part 404. 

[0268] Drawing 83 shows the example of the mechanism in which direction of 
other robots is changed. In the figure identical codes are given to drawing 82 
(b) and a corresponding portionand explanation of this portion is omitted. 
Only the left leg side of a robot is shown and the right leg side which is not 
illustrated comprises this example symmetrically with the example by the side 
of the left leg of a graphic display. The drive rubber roller 404h constitutes 
the driving roller 404c and the driving belt 404g which were shown in drawing 
82. The drive rubber roller 404h covers and comprises large rubber of friction 
of the periphery of the belt pulley of a plasticfor example. In the state 
where both legs have gatheredthe driving direction by the rubber driving 
roller 404h on either side has the shape of a character of "Ha" located on the 
circumference same in abbreviation. The sliding roller 404d which carries out 
free rotation is formed in the back in the grounding part 404. Even if 
constituted in this wayit operates like the case of drawing 81 and drawing 82 
which were mentioned above. 

[0269] By the mechanism of bipedal locomotionit becomes possible to perform a 
technical difficult turn (turn) performing bipedal locomotion by providing a 
driving roller or a driving belt in such a planta pedis of a robot. Of coursea 
turn is possible also in a walk halt condition. By having composition which 
arranges a driving roller or a driving belt to an oblique direction to the 
cross direction of a robotRather than the case where a driving roller is 
driven to rectangular directions to a direction of movement for a turnthe 
posture of a robot becomes it is stable and possible [ changing the move 
direction of a robot more for a short time ]. 

[0270] In the bipedal locomotion mechanism of the leg mentioned abovethe heel 
walks in the state where it always grounded. Providing a driving roller or a 
driving belt in the tiptoe side suits with this walk structure. That iseven 
when a driving roller is formed in the heel side and a tiptoe is raised 
temporarilya turn becomes possible and the posture of a robot becomes unstable. 
As a motion of the personified robotit becomes a motion unnaturally. When this 
pointa driving beltetc. are provided in the tiptoe sidesince it turns on foot 
on which the whole sole has landedthe posture is stable and a motion looks 
automatically. The stability of a turn is good while walking especially. 
[0271] If photosensor 53 grade detects that an obstacle is ahead of a robotby 
operating the turn mechanism mentioned abovethe control section 60 will change 
direction of a robot and it will become possible to avoid an obstacle. The 
position of the sensor which detects an obstacle may be established at the tip 



of a grounding part. The sensors in this case may be a switchan ultrasonic 
sensoretc. 

[0272] As explained abovesince it is made to operate after distinguishing 
beforehand that there is a userin working example of this inventionit becomes 
possible to reduce consumption of a cell. 

[0273]An electronic toy may be the current supply which is not limited to a 
battery drive and passed the AC power and the AC power adapter. 
[0274] The program which opts for own action is made and the robot of working 
example causes various operations itself according to time. It opts for the 
next action by whether then there is a reaction or there is nothinga sound can 
be heardfor exampleor a switch is touched. When there are those [ no ] who 
seea motion is seldom carried out to futilitybut it is checked whether a user 
is in a side periodically (certain time interval). If someone is in a sidefor 
a userit seems to move freely [ just always ] by causing still bigger action. 
[0275]When it is surmised that the robot of working example grasps a user' s 
biorhythm and its condition of a user is bad in order to guess a user' s 
condition and moodit acts so that the answer with humanitysuch as 
encouragingmay be performed (programmed). 

[0276]Since one-person play is sometimes carried outwhen a user finds thisit 
becomes profoundly interesting and is interesting. 
[0277] Since it has a self feeling parameterand utters the language 
corresponding to the present feeling or displaysit is visible and the robot of 
working example is interesting as if it had feeling. 

[0278] Since the robot of working example reacts also for fun [ of putting the 
cloth which continues taking out loud voice with a sidehitting repeatedly Jit 
is interesting. 

[0279] The robot of working example performs communication in a character. For 
examplesince a question and a soliloquy are told to a userit is interesting. 
[0280] Since the feeling of a robot is influenced by the reply to a questionand 
a mood becomes good or worsensit is personif ication-likeand since the display 
and operation by a display for indication express this feelingit is 
interesting. 

[0281]Since it seems that robots are talking since a fixed form sentence in 
which data exchange is performed and conversation is materialized will be 
formed and this will be outputted to a sound or a display for indication if 
robots are connectedit is interesting. 

[0282] The machine mechanism shown in working example is the minimum 
mechanismand an expression of operation where the expression of 2 flexibility 
of an arml flexibility of a headand a face (eyes) etc. are obtained and which 
has the emotion of a robot by this is also possible for it. 

[0283]The electronic toy and electronic robot of this invention can be applied 



to what is called a pet robottherapy goods (for examplehealing robot) the 
domestic robot having the function which monitors the appearance of an 
observer or an old manetc. can be enjoyed to an adult and an old manand are not 
limited to the toy for small children. Of courseit is applicable to a fondness 
implementa playing tooletc. 

[0284] When the walking robot which is an electronic toy of working example 
lets out both legs by turns and moves forward or retreatsthe tip (tiptoe) or 
the back end (heel) of a grounding part (leg) is raised at a larger angleand 
it can be movedand the driving force (or frictional force) to a tiptoe is 
increasing it. For this reasonthe running-the-whole-distance performance of 
the bad place of a scaffold improves relativelyand the fall of a robot 
decreases. 

[0285] Each working example mentioned above is combinable. For exampleit is 
possible to combine suitably the mechanism of the upper half of the body of 
the robot shown in drawing 5 and the mechanism of the lower half of the body 
shown in drawing 59 or drawing 70 . It is possible to combine the thing of 
various kinds of control modes stated to the robot constituted in this way in 
working examplefor example drawing H and drawing 56 . 
[0286] 

[Effect of the Invention]As explained abovesince it will be automatically 
started if the user of the electronic toy of this invention is in the 
neighborhoodit becomes possible from the electronic toy side to work on a user 
in communication. It becomes possible to control consumption of a useless 
power supply. 

[0287] Since it acts as if the robot was communicating with the user in the 
characterit is interesting. Since the language and operation which are 
outputted by self feeling are chosenit is personification-like and fun 
increases. 

[0288]An electronic toy with sufficient walk performance (robot toy) is 
obtained. 
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[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is a front view explaining the robot as an electronic toy 
(domestic robot). 

[Drawing 2] Drawing 2 is a rear elevation explaining the robot as an electronic 
toy. 

[Drawing 3] Drawing 3 is a plan explaining the robot as an electronic toy. 
[Drawing 4] Drawing 4 is a side view explaining the robot as an electronic toy. 



[Drawing 5] Drawing 5 is an explanatory view explaining the mechanism which 
enables rotation of a robot arma shouldera headetc. 

[Drawing 6] Drawing 6 is a perspective view explaining the above-mentioned 
mechanism. 

[Drawing 7] Drawing 7 is an explanatory view showing the mechanism which 
enables rotation of the neck portion of a robotand rotation of a shoulder part. 
[Drawing 8] Drawing 8 is an explanatory view showing the mechanism which 
enables rotation of a robot-arm portion. 

[Drawing 9] Drawing 9 is a block diagram for explaining the composition of a 
control system. 

[Drawing 10] Drawing 10 is a block diagram explaining the outline composition 
of the control section 60. 

[Drawing 11] Drawing 11 is a flow chart explaining the example which inputs the 
"date of birth" for calculating biorhythm into a robot. 

[Drawing 12] Drawing 12 is a flow chart explaining the example which collects 
the surrounding sounds and enables distinction of a user' s etc. existence. 
[Drawing 13] Drawing 13 is a flow chart explaining the example for carrying out 
speech recognition of a user's voice (command etc. ) and performing robot motion 
corresponding to this. 

[Drawing 14] Drawing 14 is a flow chart which explains the example of a 
detection nest for a motion of a photographic subject. 
[Drawing 15] Drawing 15 is a flow chart explaining the example which 
distinguishes a user' s existence based on a motion of an operation switch and 
a photographic subject and existence of a sound. 

[Drawing 16] Drawing 16 is a flow chart explaining the example which 
distinguishes a user' s existence based on existence of an operation switchthe 
surrounding luminosityand a sound. 

[Drawing 17] Drawing 17 is a flow chart explaining the example of a control 
action in consideration of biorhythm. 

[Drawing 18] Drawing 18 is an explanatory view explaining biorhythm. 
[Drawing 19] Drawing 19 is an explanatory view explaining the example of 
character (sign) scrolling displayed on the expression of the eye of a faceand 
a display. 

[Drawing 20] Drawing 20 is a flow chart explaining the example of motion 
control of the robot accompanying time progress. 

[Drawing 21] Drawing 21 is a flow chart explaining execution of the control 
program by a control section (CPU). 

[Drawing 22] Drawing 22 is an explanatory view explaining the example of the 
style showing "joy" of a robot. 

[Drawing 23] Drawing 23 is an explanatory view explaining the example of the 
style showing the "pleasant" temper of a robot. 



[Drawing 24] Drawing 24 is an explanatory view explaining the example of the 
style showing the "sad" temper of a robot. 

[Drawing 25] Drawing 25 is an explanatory view explaining the example of the 
style showing the "favorite" temper of a robot. 

[Drawing 26] Drawing 26 is a front view explaining the example of other robots 
as an electronic toy. 

[Drawing 27] Drawing 27 is a side view explaining the example of other robots 
as an electronic toy. 

[Drawing 28] drawing 28 (a) - said — (— d) is an explanatory view explaining 
the example of various expression corresponding to the joyangerhumor and 
pathos of the robot. 

[Drawing 29] Drawing 29 (a) and said (b) is an explanatory view explaining the 
example of various expression corresponding to the joyangerhumor and pathos of 
the robot. 

[Drawing 30] It is an explanatory view showing other examples (biorhythm of a 
robot) of other biorhythm. 

[Drawing 31] Drawing 31 is a flow chart with which the display example of the 
language to the display screen of a robot explains the operation which 
influences the present feeling. 

[Drawing 32] Drawing 32 is an explanatory view explaining the display example 
(mode of anger of biorhythm) of the language to the display screen of a robot. 
[Drawing 33] Drawing 33 is an explanatory view explaining the display example 
(ordinary feeling mode) of the language to the display screen of a robot. 
[Drawing 34]Drawing 34 is an explanatory view explaining the display example 
(57and 5 tones) of the language to the display screen of a robot. 
[Drawing 35] Drawing 35 is a flow chart explaining the example from which the 
feeling of a robot changes with the replies to the question which a robot 
carries out. 

[Drawing 36] Drawing 36 is an explanatory view in which a reply shows the 
example of the question which influences biorhythm. 

[Drawing 37] Drawing 37 is an explanatory view in which a reply shows the 

example of the question which does not influence biorhythm. 

[Drawing 38] Drawing 38 is an explanatory view explaining the example of the 

question which affects the biorhythm (feeling) of a robot. 

[Drawing 39] Drawing 39 is an explanatory view explaining the example of the 

question which does not affect the biorhythm (feeling) of a robot. 

[Drawing 40] Drawing 40 is an explanatory view explaining the example for which 

feeling (biorhythm) got worse by the reply to the result of a question. 

[Drawing 41] Drawing 41 is an explanatory view explaining the example which 

connects two robots by a cableperforms data exchangeand was made to talk among 

both. 



[Drawing 42] Drawing 42 is an explanatory view showing the example which 
connects PHS and a cellular phone to a robotcommunicates with other robots and 
server apparatusobtains dataand was made to perform conversation and operation. 
[Drawing 43] Drawing 43 is a block diagram explaining the example which 
communicates by connecting the communication interfaces of a robot by a cable. 
[Drawing 44] Drawing 44 is a block diagram which illustrates the example which 
communicates using a terminal unit connectable with communications 
networkssuch as PHS and a cellular phone. 

[Drawing 45] Drawing 45 is a block diagram explaining the example which was 
made to communicate in robots using the Internet. 

[Drawing 46] Drawing 46 is an explanatory view explaining the example which 

downloaded data from the server apparatus to the robot. 

[Drawing 47] Drawing 47 is a traffic diagram explaining the example of a 

procedure in case a connecting cable performs data exchange. 

[Drawing 48] Drawing 48 is a traffic diagram explaining the example of a 

procedure in the case of performing data exchange using a cellular phone or 

PHS. 

[Drawing 49] Drawing 49 is a traffic diagram explaining the example of a 
procedure in the case of acquiring data from a server apparatus. 
[Drawing 50] Drawing 50 is an explanatory view explaining the example of a 
"current-events material"and the example of user adaptation data which a 
server apparatus provides. 

[Drawing 51] Drawing 51 is a block diagram explaining operation of action mail. 
[Drawing 52]Drawing 52 is an explanatory view explaining the contents (format) 
of action mail. 

[Drawing 53] Drawing 53 is an explanatory view about the example for which the 
robot which received action mail operates "**. " 

[Drawing 54] Drawing 54 is an explanatory view about the example for which the 
robot which received action mail operates "**. " 

[Drawing 55] Drawing 55 is an explanatory view about the example for which the 
robot which received action mail operates "pity. " 

[Drawing 56] Drawing 56 is an explanatory view about the example for which the 
robot which received action mail operates "comfort. " 

[Drawing 57] Drawing 57 is a perspective view explaining the 1st state (closed 
leg) of a dance robot. 

[Drawing 58] Drawing 58 is a perspective view explaining the 2nd state 
(straddle) of a dance robot. 

[Drawing 59] Drawing 59 is a perspective view explaining the opening-and- 
closing mechanism (closed leg-like voice) of a leg. 

[Drawing 60]Drawing 60 is a perspective view explaining the opening-and- 
closing mechanism (straddle state) of a leg. 



[Drawing 61] Drawing 61 is a perspective view explaining the example of 

composition of a right leg. 

[Drawing 62] Drawing 62 is an explanatory view explaining knee bend operation 
of a right leg. 

[Drawing 63] Drawing 63 is a perspective view explaining the composition of a 
left leg. 

[Drawing 64] Drawing 64 is an explanatory view explaining synchronous 
adjustment of the leg of the right and left by a cam. 

[Drawing 65] Drawing 65 is a block diagram explaining the control system of a 
dance robot. 

[Drawing 66] Drawing 66 is a block diagram explaining other control systems of 
a dance robot. 

[Drawing 67] Drawing 67 is a perspective view explaining a two-legged robot. 

[Drawing 68] Drawing 68 is a perspective view explaining a two-legged robot. 

[Drawing 69] Drawing 69 is a perspective view explaining a two-legged robot. 

[Drawing 70] Drawing 70 is an explanatory view explaining a bipedal locomotion 
mechanism. 

[Drawing 71] Drawing 71 is an explanatory view explaining a waist frame. 

[Drawing 72] Drawing 72 is an explanatory view which gives knee top explanation. 

[Drawing 73] Drawing 73 is an explanatory view explaining the knee lower part. 

[Drawing 74] Drawing 74 is an explanatory view explaining a grounding part. 

[Drawing 75] Drawing 75 is an explanatory view explaining a cam pulleya 
longitudinal rodand a shorter side rod. 

[Drawing 76] Drawing 76 (1) thru/or the figure (4) are explanatory views 
explaining operation of the walk mechanism corresponding to rotation of a cam 
shaft. 

[Drawing 77] Drawing 77 (5) thru/or the figure (8) are explanatory views 
explaining operation of the walk mechanism corresponding to rotation of a cam 
shaft. 

[Drawing 78] Drawing 78 is an explanatory view explaining a motion of the leg 
of a robot. 

[Drawing 79] Drawing 79 is an explanatory view explaining other bipedal 
locomotion mechanisms. 

[Drawing 80] Drawing 80 is an explanatory view explaining the cam pulley of the 
example of other bipedal locomotion mechanismsa longitudinal roda shorter side 
rodand a spring. 

[Drawing 81]Drawing 81 is an explanatory view explaining the turn mechanism of 
a robot. 

[Drawing 82] Drawing 82 is an explanatory view explaining the turn mechanism of 
a robot. 

[Drawing 83] Drawing 83 is an explanatory view explaining the turn mechanism of 



other robots. 

[Description of Notations] 
1 Robot 

51 Touch sensor 

52 Microphone 

53 Photosensor (CCD camera) 

54 Switch 

56 Cell voltage detection sensor 
60 Control section 
63 Memory 

71 Window display part 
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»*±*ffc »j , y r * 1 ^ □ □ > t:a - 

*©»*iE«fcy**«©»ft wrawrhT 

3ttftV) fcfiSJ^aiiaLfc*©^**. £7cs £© 
■©«?5EJl?l** HSirPfcigBU »*±W r fc@Bu 

*KotiT^t:-*il k 65W»*«*«a6B t ii k *3^6Lt , » 

[0007] 

mwmmL£ a *ain ±E&*©«?syiic 
+f (A) <Dft&mmztimLTmmzmzzmmL 

[0 0 0 8] ^T, a— WfiS<fcSfcT 

[0009] *3&iBtt, a— tf£©=l5rL -fr- 
iz a V*H3H**lJQi* Lfc«?5E*£g«f* C 

[0 0 10] 

46. *38E©*?5ia CTftfo-S* Wmn&y h) 
Wcfc^T, ^©m^&lbt&fflffr^fiifHM* 

JIKg-^T, ±E^SBfrS©1f$8K»JSLT±E»Jft 



*-*©+#S3»RU ±E»ft*«©IM l l^»T* 
51x5. 

[001 1] frfrSWdst-rszitfc.fcoTs JBHfcA 
« HM) tf#«-fS£*fc» *M83fr6©flHBfc)fflS 
LfclWlFr* «fc 3 fc Lfc«?5ia*»3 C £ rNB£& 
3» *tl(c«fcy» «T^M»63-— yicsSa^fr- 

ao ©atticta*. 

[oo 1 2] #$L<ii, at. ^»ic«a*«^-r* 

/f5*-***»©H»/f5;«-*©'t>frSaS?U ± 
!BflMas#a©lM***y» LTlWi»S*fi3. 
[0 0 13] ctUEj:y % a«©lbff:£:&*ft&$CTl;: 

[0 0 14] »SL<tt» Mlc, ftfl»c**«tti2jr« 

sp«£^a*fi*» ±E*y»#a(iv ±b*mwp6© 

Wfflfc»£LT±ES?M^#a*SiJ»t-Sfctt©*iJ» 
/ \°5 p< — Jt ««tt<DWlP/ <5 * - * ©(Mrs MR U ± 

[0015] cniEjcy. m*s©i)^i:, auettftaa* 

<h, ^aj73££«J:^TttS©1iSHdftj£Lfc5J&£^ 
[0 0 1 6] #$L<li, IfteAOSSUXA* 

#SStf ±K§*58£#8© / >S < tt.^fllW)l» 
[0 0 17] ^««B8fr*Ci:lc«J:oT, ff© 

[0018] s?$l<i*. miz. m&comm*&titiTz> 
©5S££«ai-f s«a#a£. ±E«o»#a 

±iB*^564#»©** < 1 1. l*rhfr©M» 
[00 1 9] jb^saflstrsctKioTs a— y© 

[0 0 2 0] L< l*» ±EWJ^at*s Jsiia©gp 

[002 1] ffSL<(*. ±EWS'j#aa, nnamiB 

[0 0 2 2] »«L<li, ±EWsy#at*, JIH©^ 
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[0023] frfrzmmttzctiz&vT, mm<o^ 

R »IMW)?St3S:if*«Hi-r«Ci:KJ:-3T 
WP5ia©iS<fca— <fb%^£t*&mr>im£TZo 

[0 0 2 4] ffSlXtis ±ElbfHM*fct:< AHn*» 
KDWftfcSU AO r»j rjgj rgj rgj 
< 4: t i/»?fttt*83W S * 3 fclMfctWH»* ft*. 

[0 0 2 5] ff$L<(4, ±ESJ8#g& JBHfcAtf 
#£L&l^«r*ftft<h^K, i^#>£A66ftfc--Aig 
tfflM**r *»J»/ f 5 * - * »Rf So -A&tfftft 

«yJ5Ui©a^E-AT»3M> ( -A©«?*a 

[0 0 2 63 ff*L<tt, WF5cJM4ASl*LTisy» 

[0 0 2 7] »«L<I4, JEtC A<D^*«»-r*E« 
#£££{!*So CttfCfcoT, #<X>W6,© (jS) 

[0 0 2 8] $?$L<li, ±EA*)3MBtts $ry*-fe> 

V9\ ©'J>fc<ifclv**ft#*$t>. 

[0029] 4?^l< mk. m>s©ai**S{ij-r* 

#IS£i§;L ±EM»#£& ±EW6©ai*J# 

eTLf: t z immtm ®&mm sit ttsamxi* 
&j *osjfi*m*rs. c*uc*y, 

[0 0 3 0] *3SW<0«?5ta«, fl-HI5fr6©1f 

«fcEl£f % <fc 5 fciH»Sft**F5Eau:;Bl<>T, AP^ 

oiM^«Bi«i-r*«ij»#st, ±E«itfwcKW-6ftT 

[0 0 3 1] ftfrZ>mi&£t%Z.£\,Z&i-Z. HH<D« 

if (A) ©sffisjEaa-rscttfRiigtJa:*. 
[0032] ffii^tf. mmmkt ltb, ( i 
r) HAL phs. wfiafli. -isrniga^ 

[0 0 3 3] Sfc, *»W©«?35aW*, AIiD^IO 
BfflKBIltFtlSS*7U-Atx ±I3S*7U-A© 
Hffilc^ti/FftKW-Stu ±IBS*7 U-AlCBttoJig 

$ 1 &tm2«>i*77 u-^ic*ti^hs^sti«» 1 

StfSl2©l3lS*ll£s *1© ; E-$fcJ:oTE»lSft* 
£3©@IEttfc8ttSftfca^«SI£» ±E*A«M«i: 
±K* 1 Stf» 2 ©*t77 U- A*B5H£;!« LTPrt 
^7U-^*«*r*U>^i, »2© : E-*fc«fcoT 



ig»£ftS*7Jifi§<!:. ±IBS*7U-^ ±K«ia 
tf«2©tf 77 U-JUB(=aioTE«**iT. ±E*7 

«*©m*i*±E« 1 aw** 2 ©isnEMKea-r sea 

[0 0 3 4] *ftfr*«*HM.*EfcfcJ:oT» JT 

[0035] »$l<«, ±E€attffii«R©tt*fr 

1 StfS2©tf77 ls-UMz*tl?tmWi*tl5£& 
±E» 1 StfS 2 ©lslg«ii$®^^^ LT*ft* 

ft"*£-rSo 

[0 0 3 6] A^^lCcfcoTM^lHlttL^SIllBt 
[0 0 3 7] #$L<14» ±E*l©t-*t±«BSS3 

[0 0 3 8] ffS L< Ifc ±E*7««lE(4aftSfi k 5 
SBttrfiHTSfctt©^ ©?5 y 9WEntttt6ti 

So 

[0 0 3 9] *fc» *3Hll©«?5cJl& AS&SIM* 

«a©A^X-fv^«ty&5A*as*»flFLTA**ti 
tf ±EMBNB MWlcRI* 5 tifcftjUT? 1 Site <fc 

y whites «j: 3 icfcidtefiTiN*. 

[0040] sjl *58w©«?5ifttt. matmm 

©«®tSSaHc£?\ IE9^T$$«aWr* U 
^aTfe y . ±EA^fii5lcfe^51«tm*3fii { ±E«iSffia 

aucis w a *ifca,Tx»T s *sk * y stBT* s * r> ie« 

[004 1] Sfc. *»W©«?P?I?'> ht*. ASSS 

E^B^T^sa^ass^L, akf»tf±E 

P # » h ©#1*tCB3ft 5 tlfcaa© A7J7-T y ^ * y * 
*A*S*akffUTA*-*-*1tfflfl«±E«iIIfia»lEK 
If 6 tifc«€HV?S«(c cfc y SiBTf # 3 «fc 3 (c«fig*ft 
Tl^So 

[0 0 4 2] *5SW©S?p#v htt. ASSS 

^tttt»sa«?p*y Hcfci^T. m&DmH&%mz 

#y h©jH*KKit6tifdt»©A7JX'f y ^cfc U £3 
AflWfcftflF LT A7]"T S1f fg*^±IB wiasptcis^ 
6tift«SWU:a^*tu ±EP#v h©aif*»«r 

So 

[0 0 4 3] »$L<li, ±IBIJI^7^-: S'tCOCtV 

/«5y-*tf***u c©«it/<7y-*i*» #^a© 
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[0 0 4 4] ff$L<li. ±E»\7*~ frtt-fO 

■aTJBf tfBttcaBcgftr * J: 5 icfcSo 

[0 0 4 5] Sf$L<l*. CflK^V MCHU 
to— tT ICS LT& LfeRBIK»-rs HStf^SftS. 
KPp^-T^H^mr^s «ff «fc o tci±j3R 

So 

[0 0 4 6] mL< lis ±E*IBKtt» ^ttKHU:** 

r **»israFfc*t lt» o - * (osfktf 

&3 <fc 5 ic* S C £ Rrttfcft*. 
[0047] »SL<H ±E«Ht/ V? * - 

fcS^TttSfcaitiStiafllSk *R tfH6*i*. 
[0 0 4 8] m L< li, JbIB*J»M!(4. MIC ±E 
JlHBfr*lsre*ESU Cffl0SlE«Sr-**ffiffl 

[0 0 4 9] *fc *9B91(DVF5J|I& ASISS^B 

6fty=A7DakfiF*ff5A^#at, »»<D«i*E«-f 

[0 0 5 0] 6^llfi£<t-r^C<»:lcJ:^T. P#y h 

[00 5 1] *3SB3©WF5c£tt, AS»*^« 
tt»3H©Wf5iafcJ3l/»T, **S^£LTiB 

^©<h. aaaS^x-^ES-rsES^Si:, ± 

5M»#9tv ±EM»¥IM*±E«1t/t7* 
- £ £S^T±E*JS 5 s - * fcSJK U C ti£±E3S 

[0052] frfr**jSfcT*Efcfc«fc-3Tx o*'7h 

tc, eBo«if*afj8fl!/t5^-^ffl*iH7j-rsHa 



/f5*-*U*^T±EWEfttf±ES*7*-*©a 

K*fri\ cft*s±E»*^tf±E$wafc:«ie 

[0053] frfrZMmttZZ.tlZ&-oT. P#7h 
[0 0 5 4] »$L<1*> ±EJffl*/t5*-*ttttfcfll 

[o o 5 5] l< it. isam&mt* ±es*x 

&£o 

[0 0 5 6] ff*L<tt» ±EStFp1tcti. 
■If / \°5 * - * flMWktfSWrtiT 1^6. KMSiaSffi © 
[0 0 5 7] »£L<tit\ ±EJllHtettv TOWfcWE 

So 

[0 0 5 8] »*U<tt» ±E*J»#«tt, MK> ±E 

ftHfc*rr*isig£Eiiu coiasicfiss^-^sffi 

[0 0 5 9]»JL<lt ±E*J8Pa5tt. ^MPpIIc^o 
[0 0 6 0] $?$L<tt. ±E*lfflfcW\ ±E*1f/t? 

* - * Kiwr * mm t . mm Lt^nm tm%. 

[006 1] »^L<1*, ^46s ±E*1f/<5*-*fl> 
fi Affl <!: A/J NffiF^ tcma© V tu ±IBW* 

^^x- ^ > ics y »it s nr y » ±cu 

[0 0 6 2] ff$L<^ ±E$iJffll^Sli, 

omtPk'fz o Z. t \z «fc o t^-T >/ ^ h ^a-+f'tc 
[0 0 6 3] »*L<tt» ±E*J»#Stt, Mlc, ±E 

Ts v- a - r> > K ^ ©* ?«?5ift®«pa«ffi^lB? 
[0 0 6 4] $f^L<li, SIC, ■fSt»**fh9- 
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[0 0 6 5] #SL<I*» ±B#*Vn- KS*l*W 

mat\ 

[0 0 6 6] ff$L<tts ±E# l ?>n-K*ft3W 

cfticfc y . a— tf kb LtewmifwttiZa 
[0067] »$l<i*, »=» wttmm±*wm 

[0068] »$L<it ±raga#at*. a«*— 7 

;k PHS, MV3><D'>&<<h&lvf>lfr 
[0 0 6 9] $7£L<ti, t?il^±T'S?f-^S 

[0 0 7 0] *38B3©»?5ESti, ASISSIM* 

ewffinpiiMiw^ ijwkdwimhbiit* 
r * mas* u ±E*it / ^ * - * ks^t±e« 
t. *mx, ±E»Jw#att, ±ES*#ffi£i^i/« 

[007 1 ] ^««B8tr«ctli:«fc-3Ts «?JSM 

fUHWrfcti*. 
[0 0 7 2] *5SW©«?5cftl*. ASSS^tt 

*E«f SE11#at, *ttfc«W-5*lfcA*lSfls*fT 

*-r*B8»*#U» ±E^1f/\°5^-^lcS^T±E 
atf£iit?R U Eft£±Eas*»fc^S***W¥W 

[0073] frftzmmttzztizz^T, 

[0 0 7 4] $?£L<li. ±EJWt7<5^-*3lWtt* 

Sftt»?fcl:, & y <OtftflWME«aH»te«a?*n*. 
[ 0 0 7 5 ] S L < 14, ±E3i«Mft»^lE*fJ6 LT 



[0 0 7 6] *3S9J4)*75cjl& AH3531M* 
fcEHf 3E1t#IS!<h. JBH©ifl*S*fcajRni&B:3frlr 

[0 0 7 7] frfr38Ms£-r*E£fcJ:oT» flBUfco 
[0 0 7 8] ff£L<W\ ±EIH»#att» EU\ AM 

[0 0 8 0] frfrZffif£ttZZ.£lz£-oT. #tt?5c 

ftffliM*©*s$ y <ovm»mit^ «fc a ic&soT&gyt 

[008 1] *ftl£<Da?5yi& Al^lMilWS 

tc*^ E^^a^RriB&ssspt. Asa*s^ttift!» 

Mzmmtitcy 7 -r iw^s * ■> -t- mpnm*i)j 
hi u me/ y -fe-^iiEaaawESs-r* 

affi*iJWfll«K^LTffiE«Ba»aJ»*«i^*-a:**J 
[0 0 8 2]ffSL<lt fflE3H**tl«7 7'f;bttB 
[0 0 8 3] 0SL<& lWBWP7 7"f;H*3>fc:a. 

S"Jf!SJa5fc«*S£tl£„ 

[0 0 8 4] #*L<tt, MES'fflltfBtis ^46MESiJ 

[0 0 8 5] »^L<li, MESiJS'lffBti. MESJ« 
EcMEWWSP»O-ii(DSiJll#|iI^^-r^t0T-S 

[0 0 8 6] ff $ L< tt, wE*iJfflfliatfSfifir*nT^ 

[0 0 8 7] 5f^L<tt, BuESJfflUflStt, P#yK0 
[0 0 8 8] *aw<o«?/-;U3Sra(*s A***l«s 
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mz&mtzmmt. mmwttmmm* vn-w 
[oo8 9] ^mmw^mit. MH&zwtmmm 

[oo9o] »$L<ti, Miasijaast^ tuias^©* 

[009 1]fffL<lt mtl-K<tM<omi*\t, MlB 
[0092]«ffL<lt MfBWa>-£<D£lE U 

ass**, 

[ 0 0 9 3 ] L < (*, MlBIBPSftlfilttli, '>£ < <t 
«.-*filf!:iailiRnift-»a)llftH«»fi«£6K«^6ft 
fc«ar7U-Ai\ KMa-»ffllBHiraiJlc*ti**ijllS 

mf^mmommm^mfLTWBBmy u-a©f>3 

OlWBfBtfUWtmiB'J >f asWtffllBK^SLTv MfB 

IBPBP03-^lci*|ii*nTtu!B-^(7)MfBig«jW^[HlS 

[0 0 9 4] » £ L< tt, tuIBIgltlWcD«g|5<!:MlBU 
V^aMfflSiaXBIuBBAAtatSB'JV^asWIBSMtt 

[0 0 9 5]fffL<lt MI3-^(7)iE»ltt<D 5 l5<Dft!j 
SOSaiittC-SSIJtcBttStiTiftiiiS^^BflciBSTi 

[0 0 9 6] »*L<(4, MIB«£Dfflj£[i, MIB1SI8 

aasKi9«*iRiKiHi»Rni6ic3Mg*n*i!i±*t» 

B±StS9«*l«3Klal»iRnS6KiilS*nSBT»i:, M 

lRl(c|H«liRrfill«:j»S*ftS»*fflt, IMKttT 
fflWTBfcli^fl^JffiSfts M!Bgiti!g|3<D±ffilc[iM 

[0 0 9 7] $?£L<1*, M!B)iy#S^P-5T'S 

So 

[oo98]ifsun me* AMt^mefta* 
«cdix y « mmiz & o t wona»««nfiqnig t l 

[0 0 9 9] *38W©«?5cMtt» HE*iMWclMW 



-uz®m»imizm?&tim±®£. mm±mz® 

■bRrtBtc»g*ftSBT»t % IflEKTSKBIftRrBl;: 
KWBiS*i**A7*- 'J MfBftA?- 'J fcKttSti 

5mio)7jA<!:, afnE*^-yKW*6ti*»2©* 

A<h. luE»10*Alc«fcoTl9EJfiil!l»*±T*iaic 
l«Brr3«#«tt£* tflBS2<D*Afc«fcoTfflBRT 

[0 10 0] ^««iSfr*ctu:J:-3Ts ffiiJE*« 

<D%m am) as^aa* (» sBSfcaaicfc-B 

[0101] *f8Blfl!>B?5ifttt. MS^M^l:: 

teSB^fcitJ&'FtiSBTSts ±KBTSHE0ttRr 

T0(SBIIl*n«*At, ±fB^JAlCctoT±IB}g» 
£±T*[R]fciBi!rrs*fa5tt£. ±IB*AlcJ:oT± 
IB»TBP*BU»*|pllElSJ|-r*3S#BISWts 
[0 10 2] frfrZffif&trZZtlZ&^T. 

(j© ojfeJflB on&) (a) *«fey**^ 

[0 10 3]»SL<(i. ±!3H#Sfltt(i. K»ti 
tfft^-rsSfcrt^K* AfcSTr 3# LW7U- h 

«t y **tHWt ±tf y a* t *K±Rnrp* 

3. 

[0 1 0 4] ff^lXtts ±fB»*6a5©*«IS*ffLTlf 

zismzttmtzttm^gtfkmzmz-z* tht* y » 

[0 1 0 5] ffSlXtt* wHB«?5ca®***tf»3 

[0 10 6] BlEUli, MIBg^BP^ aR2EiUff 
«WI(DJlfT*lp»E»LT»46*lRllce»-r*»«>*lRlE 

[0 1 0 7] Sf$L<l*. MIBf4«>*lRllgit)#Stt, El 

[0 10 8]fffL<tt, I9IBBIIIP— 5XttB«K^U 
[0 1 0 9] ffSLXti, MfBf44675[R]»#®tt, if 

E©«**IMWi:»ttS*u ^^46»iRiffiib#S<D#lgli) 
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3o 

[onoiffsuit, mmmtmo-ozmHcmm 

[0 111] WS*ta»l£iMW-ttT2E$ 

lemur zmwmwN&m&WLifrc. z.t&8&tt 

[0 113] »SL<tt. MiSSgftP-^XtiigiK./l/ 
[0 1 1 4] »SL<tt. MIBf44i*fR]iEib#l6^ Pa 

[0 115] jfSUIfc HijfBigii&BProot^fJlCHijfB 
yn-5*BH*fc, c<h=&#i[<i:-r5o 

[0 116] 

[0 117] Bai75SH4tt» «?3£H (MiD#9 

Us ±iBH&tHllin*OTLTl.*«. 

[0 118] P#v h 1 (4, HS51 0, 11332 0, 
(DK353 0. ^0NflMO«3A,TttJ8?ti«. K93 

1 0ttiss2 0t(DffisrattmHiPK6ic«feyiHH(iRn6 

Kai6*tlT^*. 1135 2 0 <tB5agf5 3 OtiJTOfiK 1 lc 

I5K2&tf#«|18fi5K3*W6ftTfcy, 155953 0<D 
SSftSf y ftlf^RTagi: LTl^„ 11332 0 <tMlg|54 0 
t OffiSIB t*BSii»5 K 4 fc «fc o T SBlRrtBKiUS* tlT 
*fc «PW4 0tE(4 s KnpK5tfBU-6tlT^ 

[0 1 1 9] S»1 OlCtt. p*> h»j»«ft 

5^?P:p>fc?:i-2->Zx^ H— "ftntfy hBB 

+t s $<y?-fe>+J\ p#v hOWB 

H^Lat^^a-fsawjLfR^stiT^*. cm*, it 

[0 12 0] 11352 01a*. iSTDiBi: LT©?-?, £ 
£©ia95 3 0£HiiI535K1<7)Z» (H 1 ©±T*Ir1) 



»K1©X« B1<0£W 0yfc0»3--&aiRla] 
EttHfc SI351 0 « ZHlsl U lciBlHb«r-^-««lal«EWW$ 
«A,Wi. $fc* IW2 0|Ctt, feitiX^v^tLT 
<D roj » rxj X-fy*5 4tf»W-5*lTU k *. 

[0121] ££©89334 Jfit-: 
^*P3>fcT:i-*5/Xx^**fl»S£«*S[£L 

T©«»#EBsnTi/»*. 113520^ 

mB3 0lzKMtZZ.t1fmgl&Zo 11352 0KS& 

[0 1 2 2] &IR®rt8?&Ntt®A8l<:tKS 
^'f^P : E-4rWEj:«7'^^ai-*«i!11-r«C 

t oTK^Mofji y fltf y » * y amk 

[0 12 3] ±5nLfc. 1?P#7 H±AS?*«tf* 

Efflyjawcx^ E*fl«as?*aSai»7 1 ft 
m#iep*'7 h o*fWcK^6hrdi»©A*X'r 

Vf51, 5 4^J:y&5A7JSi5^#LTA73-r«1f 

y stiBT* « «t 5 tcaffi* *itl"So 

[0 12 4] H]5 7!jSIIi8tes 11352 OlCfgjffi^n^a 

7 it. m«»(c£(t«±a L^mimwii&cFita 
eawifcffls-r *as#*a* LfcwiMT**. ■ 8 
^H*jt»fcfe^*±aL/-ci»iaea«iK*aa-r«»» 

[0 12 5] H5atfH6lE3*TJ:3K:» $l««tiltt2 
0 0B, 1*7U-Z>2 0K «'7U-^2 0 2, » 

(P.35) masm2 1 o (m 7 #?,?,) , n (a&«^« 

M) HHM2 2 0 (H7#BB) » M0«tl2 3 0 
(H8#PS) v -g (^gp) [5]g«i2 0 3. K[H]Stt2 0 
4, I1(D : E-$205, ^20^-^206. 

2 0 7*tcj:-3T«!ffi*nT^*. 
[0 12 6] <t7*7U-^2 0 2ttBg rqc7)^j WcOJB 
tt^LTfcy, 1*7^2 0 1 ©fifiWiliJtC. 7 

1/-A20 1 \z^LTz^m')\,zmm^mzr^no\z 
7j©ea*iRi*S7L3Wfflito^*sftT6y» +t 

77U-i»2 0 2A^ZttlH]yiClsl«)LT i tK!ie$ft2 0 
4 lC»1733tiMSi*tl^ J: 5 IC LTl^o 
[0 12 7] H7(eatTJ:3lc« ©EBE«J»2 1 ORtf 

meiE8flm2 2 oi*» m 1 o=e— ? 205 \z&^twm 

*tl*. =E-^2 0 5c7)|Hiettti«J^O€a73pSl<0SS 
t h;U-7^^ff57*-^7 7 ««2 1 1 fcjftwarft 
Tfcy. ft^«tLTfflXry>^5v^««2 1 
2*^LTaaWHB53Ml2 0 3«lallfc*-tt*. llg|5[H]glft 
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2 0 3(D±sgptcti, nan ocom^Lr^y^-hiz 
g&**u nsi o*ztt0yjcm»*-e*. assi^ 

ft TOEBBItt2 0 3©±TOfc£*-A^»ll*» 
W\ x*|H|yfl!)|3l«i*»SJ:3JE-r*CA:l=«l:-3T» S 

»tfi9«u:{ii< J: ttmmpjmttZo wtmm 2 

0 3©TSSKlt MMH«M2 2 0tfgMa$tl3. * 
MV^7yf«l2 1 2BaSEHSM2 0 3W 
7U-A (MwTOfll) 2 0 2Kiift?!ftflinto-3fcK 

[0 12 8] ^g?[H]l5lfi2 0 3©T5s5^lClck, AAtHS 
2 2 1 tfRttSftTlOS. tlLjm2 2 1 (*, «2 0 3 
(CB6*ftftyU- h 2 2 2, 7b- h 2 2 2 |CBI*6 
*lfc20©7 7 -^y#WL°>2 2 3, 20W77U 
-A2 0 2(C**lfWRy«W-6*lfc*«iV2 2 4,- 
j5(D7-LJBLVttlf¥>2 2 3t-^OT77U-A2 
0 2 ©fc?> 2 2 4 Hk aifft* ©T 7 - »J tttt t°> 2 
2 3<hft!37D©+f77b-.k2 0 2©l: o >2 2 4F^ 

tiftisibRnucaers 2 o© y 2 2 5 tc j:ot 

*J8*ft*. &-?77Ls-.fe2 0 2l& g*7U-A2 

0 1Klf>2 2 6KJ:oTIBIB(RriMcfiB»*tiT^*. 
[0 12 9] fl£oT» 2 0 5#EME**£* *© 

iEjS»0)lH|fe&lRl(c»J5LTSaP@Sill|2 0 3tf@SU 
RS1 0*|SIM«-g3. E*llC#fcoT7'U- 1*2 2 2 
jWBKLT* yv*2 2 5*«i#U +t77U-.k2 0 

2 £ zmei y icii^-r. ztiimi® 3 0 ^usi^c y c 
fey ■*-*■»* (ffli^tr, »#u&*imb ztzmtt 

So =E— 5»2 0 5ttT-f^P3Vtfa-^H:J:oT«l» 
3f*lSo «2 0 3(D[HieM, S*^li»fE6»©S!iI 
I*. ffljtHf, «2 0 3©$fcl£asiC»W-S*lfc, BiSLft 
l^>+fxV77©ft^©I^iay^ tt2 0 3©^iS 

fc<fc-s>Tfflg£*iS. 

[0 13 0] H8lcgVr«fc3te, KSI5»I2 3 Ott, 
S2©*-*2 0 6fc«fcoT«lllSnS. i-?206 

©meaicix y ttw-etifc tf-* >*7it 

3 1 ^IgftlTSo C©*7'«Wi2 3 

1 It I*7l/-A2 0 1 rt±ST»&6 (*¥) TDfRltC 

raii**g«r***5'j2 3 3*aiEraiir*. 

1231 <!:®m5iJ2 3 3 iOffiSHlcttaiWSfcJ:** 
B©^£IS±?-S fc»©«H»*£ LT ? 5 :Fffl§ 

2 3 3tfi[f5nTl^„ *7f*««2 3 3W\ 

(t rai^U:$m£ftSd\k©S}itJz (B5) *ft?ZZ. 

[0131] ®m5iJ2 3 3 It ffilAlt 6 «©**£«£ 
oT«fi8*tU SfJ©®mii+»-77 U-A 2 0 2 fcfcR 
ttStlSo ^ LI, Sffil]©fiWt 0 2 

li|illbi&£fi&£ft^lslfSM2 0 4CD-4SgPlcll^ 

?*ifc«*<tBi^-rso Miaiitt2 o Aommmiz 



It «|2 0 4lc@3£*n«»7-2 3 4*^LTBSL 
4^KS3 OJWRU Wt6tl«. * 2 0 6 

©IMJ)7Dlt *TSI«2 3 1 % ^77fS!2 3 3, « 
WJ2 3 2*ftLTttlHWEtt2 0 4*|HlBlU SKOIsllE 
H2 0 4fCffiyW*6ti«l»»3 0*|a|«|-r«. £©ISb 
©BHrffflre&tfi U 2 0 6£$ijfflrf Sfc&Kil 

So 

[0 13 2] H9tt *?5E*£LT<DP#y f-©» 
**BKW37Py*H?*5. Ptf^Ht JiBl<D« 

-f? (e-bV-9-) 5 2. ft-fevy CCD*)* 

5) 5 3. roj rxj ff^vaafHcttft 

LftU****^* roj • r XJ *-r-y*»5 4, tt 

S„ ^y^-feVtf 5 1 1t mXH. □#* h©P.3B1 0 
©±H (B3*BB) KKttStu a-lf 
(Mtifc) ct««Hjr*. *y?-bvit5 lit «>Jx 

'y^T-a&So tt»-bV1t5 5(*» n#y hO^ffi^tti 

So ffl»S!6 0«, CtlVAAIO^t^TC— ^ 2 0 5 
Stf 2 0 6, KSB©9f> K7«^S57 1 , 7xfcf-A 7 
2, Kli5g|57^?al-^||7 3%$iJ»-TSo P 

dST'^So *fcUSB4»?^H«'rv^7i-X*rt 

c t ic«fc y 3"cH* v-y 5 3 T'Wtfr&^tcmimj t 

TJJ< CittT'#S^©T\ ti-Lkt-iW—rtK.* 
Vk ^S^tta—tf^bCD^tcjSCT, iiM^T*-^ 
*ffl«U a-+f{*pc, phs. ^ttl5^p*~-y 

«m*SFrc*« c t # ?s So usb > 

^7i-Xtt ftlAWC P Ufl«3H^*ftT^*«BHB 

[0 1 3 3] HI 0fca!*hS«fc5fcs $iJW6 0lt 
«fftaUWra»i:LT©CPU6 1 t» ROM 6 2 (IB 
<b, R AM 6 3 ^-f^ (IWi-SlfAU>^ 
MK) 6 4t*^T*. ROM6 2KW:, S5*8P7 1s 
Xtf-»7 2» i-^205, 2 0 6. 77fH-^ 
l¥7 3^ii!l^Jffll-rS7c46(Dt()f / FW7P'7"5A<t:, IS 
Sf<*P#yK)!)3HSK*Si:Tt-4«2 0 5, 206 

(Rif7 7 -7^ax-^P7 3) ©HssiRiarmiKa* 

*7D"r^^^PxV^7t: 0 -*7 2iJ»6S»8 
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mm^m^7 1 tcmfi&t*mm7-*t. a- 
wju*') xu*%m?%zfu'7^L. : r- j * t. mm 
A7j-s>c c Dt)*?<DmmAMm-3^T®m(om%. 

[oi3 4] mm-mm>®m-7u j ?^h&. a*i^© 

P^A, S^?tlfcB#/\^->7\ HSM 0, MIS 

[0 13 5] RAM8 4U:ti, ^'7 5 2©tii7Dx~ £ 

7^ 7 □ U > fc°x — £©-f V* 7 1 -7s£:fr LT D M A 

[0 13 6] W?5 21ftii1]t%mmm^lt'(>*7 
i-XTA/DtJI?^ y-fXKS6if©aiuP-/t 
X7*;l/*^*ftTA©«Mra©*#»aStU * 
jSy-*<fcLTRAM6 3tt:«#*tl*. ^Px— * 

^B»©*aiLTtt. HKB#B«, ^£IS#l§i&© 

[0 13 7] *fc, p#y htflfeflFLT^«t^HHfli 

[0 13 8] S*©*=E'J 6 3'\<DMfflS&fStsmP 
-TX/ttLTfcffiJlpnjeTfc*. KSLfcSIS 

So 

[0 1 3 9] ft* LT©C C DA*5#HJ73f« 
1 7U-Lffla©aJ73ffl*^ -f>*7x-XTWfcT 
-* fcfflft**U R A M 6 3 ©HMBS«fJ$fcflaSS *l 

H«5 r -*(*H««ia7*p^^©«raj«ita 

U>7*tU «07l/-i®iif- >t^B7U-A 



*)■ tfRWRSti*. *^7©a¥#<D»BHE«fcoTa 
-«f<DSfc*Wai (S3l/>ttJft£) T^o *fc» a-tf 

tats Hflix-* awe) <D¥®mz&?Tn$v \* 

<» SPD, 7*hh7V5>X*«©3tefcttJJl6?-P*o 

a-*f©#S**W**3ttl4, R AM 6 3075*1 
[0 14 0] ftfi. ttS&&*S««#KJSi:TCCDA* 

5 5 3 imft-m-orm&T-zizmm* y$ 7 x-x 7 
4 LTftwraeas-r * c t # Rm?* y v fliitf* 

a-+f©}iwttlS»S ©T 7 7 -feXl;:»J& LT^rtWtt 
[0 14 1] $yfW5K OxXfyxg^, 
A M 6 3 ©SX-< y x©7 =7 71 U 7tC7 5 ^WSJE* 

[0142] fcfc. SU»6 0©iJ)meo^T-^-r 
5o *38^©«?5cMtLTOP?K'y htt, a-V©ft 

[0 1 4 3] mi 1 a— ff07W*'jx^*tmr 
[0144] a- wh» 2 oicKit enrc 

|"Oj Stf rxj #^>5 4*ii5*ra^cfl-ri:s B9^ 

1 ic^a©^- FtfmizmmmmTmmzmznZo * 

ra-TOSA7Dj , rzL-+f^aA7jj , ra-^' 
14SIJA7JJ . A7JJ » r^nt>7jl/A 

a-%\ ra-+fM^BA7]J ^m® 

[0 14 5] Mm (C P U) 6 0(4, Soft® 7 1 © 
-^ H H H / t*/UXI* LED7hU^K rftff ^ a * A7D L 
TT*L^J v ^ s B©JH#T*A73L3:-fj tUffi 
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Wr, (X*n-JHBR) Stf* (S2 2) . r^X73 
VO^IKOttHKWiSLTHJiOT^flf* r 4 0j ~ 

roo (^srosg^) j st\ me^nnniTSais 
7 Hcufifeaavr* (S2 4) . a— «raa»a>fl£*ti 

fc^jMBRStifctSfc. 0#*>«¥La»i-r5. o 

x yoimmt. r am 6 3 pwttmt % 

75^fflK3t(C«fc-3TWS"J*tl*. $iJW6 0t*. iiiR 

*nfc*»if3^*w»jr* (S2 6) . wsmassEk 
Lx^miR^nr^m^m (s 2 6 ; n o) % 
* ru itiint-sci^ssyii-r (S2 4MS2 
6) „ aswrftfc»£tEtt (s 2 6 ; y e s) , mi 

[0 14 6] r^j i«BR*ti*t % tRs<o\nm 

6 0 re * A73 lt < tiiE^i ©ft 
Mj ~ M 2 J s=t\ ffifcBSBBHrra* 
H7 1 telil&Sa 1 **-^ (s 2 8) o a— *mt#©£ 

sj8ffi6ou. awstifc^ifa^swM-r* (s 
30) „ mje^B^ffiiLTtiawstifti^Ktt 

(S3 0; No) % SUM* ru mtot*zt*M*J 

mt (S2 8so : s3o) 0 mmtitcm^izit (53 
o;Yes),«jr^j *\mt%» 
[0 14 7] r^j mXRH-IXZt. rgj ©A*t=* 
fj-T«. WWB6 0I4, rB*A7JLT<f£*t\J ©ft 
3*©SM^ ri j ~ r 3 1 j Rff^^MBPBT«^ 
g|7 1 tE|iI#ftjfx£tf3 (S 3 2) . a— »f (*£#©£ 

5„ MMB6 0(i« BS?*tl/-c3b^d^**"JS"J-r* (S 

34) . i9f£i5M*eaLTfcattShft^*£u:fci: 
(S3 4 ; No) , ft^B£ r 1 j Jti«-r*E£**|y 

SIT (S3 2MS3 4) „ «R*ftfci§£fcl4 (S3 

4 ; y e s) „ mm rgj r^j , 

r^j . rgj ©A7Jtf»7f *^ WPSB6 Ott, R 

o m 6 2 x^f- z<Dmmz3.-+r<D 

r^j . r^j , raj cftlcfcy, a- 

ifoyK^yXAtwtfpriBta*. aa©«td 
ie, p*y hi*©/^*yxATS»-rs«fc5^ p 
#v ho/K^yXA^ifts-rsctt.T**. 
[0 14 8] ISMHeLT. a-+m, rsuv^B^j 
©Rj&> ptfy hAK© rmn-f^j ©s^ m— 7 
fc&j ©A7J. ru— tfttgijj ©A73&<!:£ff5 0 

[0149] ai 2(i. iirftLfc&Jtt86o©ma3 

(Siftttl) OflJ^Ul^. $"J» (CPU) 6 0 

r am 6 3 tEiBit^tifc^x— ^A^eBtesoy^ 
XfiE»*i«*-rsp-^x7-f;u*KiBa-rsaii«ra 
zn? (S42) „ «ra*nfc^x-^©ms^B« 



mtt>Z (S4 4) 0 SiJ»6 0t±iI<D¥lS)ffl=&IBttt-^ 

(S4 6) t ffu aiicEttLfc:i-if*ffl3©ms 
*wwr« (S4 8) „ a— (ms) -r 

StPJBLfct*!** 83 LfcFtfS^ftf «W 75 
7Zn%.tZ (S5 0) . 

[0150] hi 3»» mcD^istim mfnsm © 

m&ziLTVZo MBffi (CPU) 6 0li, RAM 6 3 
KEtttftifcS^x-^oeBIU^fll^U^U^itr 
-*iflHi:*''C<jE«{bi!i3£fT3 (S6 2) o lE3Mfc 

*nfex-*^6*u<oi««y«^-**«iffl-r« (s 

6 4) . ttffl*ftfe^<7*-*te»tfl<»Tf»S*« 
MU 58*©rt« (MO IE*K-T£P*V h<7)«iff<D 
PWKSm*f4 (S6 6) „ C<DZ}^y^mty 
5^*RAM6 3tuK£r* (S68) . ciniEiy, 
$iJ»gP6 0li. =1 KKWJWSJHMWr-*. ft 

[0151181411 *JW6 O©iH«S0«y*^ 

lti^, me-y-v^y y^mmz-R a m 6 3 ieibis* 

tl/cCCD*p<75 3frScDMlH]ieiS@^7 :f -'S* (S7 
2) i:, ^[HlfBISB^r-^ (S7 4) t*itMU M 

^-wmtwmtZo «ii7t«s flan 
fe*«-r^o ffi¥^B<Ji^iEtt, cronafiifl 5 ** 

<SfbT5o f/c, ;H«*'>S<-r5fc46(E, H®± 

7 r -*©a<b*ib«-r%J:3lcUTt)ftt^ (S7 6) . 

C*iS©S»l«:»^TCCDHiB (HflO 

Mb (**l^l*»fc) *1biTcftEofr*%\m%> (S 

7 8) „ »Brf*tfSftLfct*tt» tt^ttlU U-tfp/r 
S) *ft-T77^*KS-r* (S8 0) „ H«x 

[0 15 2] II 5ttx X-fv^ax ap> »¥#:©») 

[0 15 3] BHKfe^T, Olt. ?#S«ffilE 

fctNT. Bf3£BBT-*^-^V**yii-r. *-f. til«P 
SP6 OH *'Jft>t5 1, Oxx<'yf5 4f* ( !: , 0) 
a— If IE J: o TilffiJt^* n« x>r y *S#JSffc**ifc 
A^' 3 6^, 7 5 -7*^ x y ^ T 5 SI <t IE <fc »J fjgij 
(5 10 2) „ Z'Ty?gUMftfE3tiT<rtiU! (S 
1 02 ; Ye s) » a-+f6^521^tE<6S6&t^ 
5, a-+f (DFffS^^-T 7 5 L (S 1 1 2) „ 

[0154] v?mtfmmtiTi^^i§£izit 
(si 02 ; No) , wMLrcwmmm<mmc&zm 

*«HJ75^ (S8 0) Stf^SaS(DS^lEj:5^|S 
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ttffl75? (S5 0) ©l^fciM-VlCBJtShTlO 
S^^^^WB'J-r* (S1 0 4) . S77^#«l£* 
>fc»£StlTl^5fc*tt (S 1 0 4 ; Y e s) % a- 
tP©FJT£©fiWlii«l^ 6 » a— ifOffiffifcSrr 7 5 7 
*H£L (S112), 
[0 15 5] W75^3(«tU:*>I£»e*tlTI*^*^ 
tmt (S104;No) „ \.vfmX—-j3W7?9#* 

y\mfcZftx^z>frZofrmm?% (sio6). 

^«X©75^ i t.«Kt**lT0^L^lE(4 (S 1 0 

6 ; No), a— (ftfartlct^^rflBttttfit^sa- 
V&G&m-75V&*73&&lWJ-ky bL (S1 1 
0) „ -^©^WtfVfcK&tftTi/* 

(s i o 6 ; Ye s) „ flsoen#n6a--*fe 
s^^atrttwwra (si os) o mmm 
Ws&toi*m±tzzt#piteT&%. ftfatihusim* 

^rfe«<k*B (S 1 0 8 ; N o) , a-+fW£1"3 
Ct«sW75if**>tEB3e (S 1 1 2) U »7T 
3, lW^ikli$IH1W3?S3£*tt (S 1 0 8 ; Y e 
s) , a-+f75? , £*7353V>ti , J-try (S 1 1 
0) , *7f*. 

[0 15 6] g1 6(4. *-f-.y*g, ^¥ft£Ditl 

3««swwr*fB®fii*ttwr«7P-f : +- ht* 

[0 15 7] COffJ^tt, »*«ffllES^.TWH©W« 
£#■1 5l=5*r»dtl*Jlft-3T^*. M 

mLtcwmsmv&mc&v, **w*7* b b^yv 
x $ wic <fc o tub ^ c i 7 7 §i§ 

iI©gSCJ:5^iii77^ (S 5 0) ©ivfht, 

#:*>(E»*tfftT^*fr£3fr*«arr* (s 1 2 

0) . ffi«EI1 5<0Jl^i:H*7?»*<0TBMI*#liS-r 

So 

[0 15 8] #IE, p#y K0IMWJ»«yiEO^-aKW 

rs. mi 7Ks-r«tt, a— yo/^^uxAicwis 

LT P # y h #5(5*3 «fc 5 K Lfeflfca* L7V*. 
[0 15 9] $ij»6 0ti, ffifjll*, SKieillLfci:* 

WiifiO lc§S-r*^f36^JBf-r5 (S1 3 
2) . SffiLS^iS^teli (S 1 3 2 ; N o) , 
7->ttt$7f*. a-+W££-f££: (s 1 3 2 ; Ye 
s) » toWOl3\s>#*W0m.% (S1 34) „ 4-b© 
Btt£a-+f©£f|UI B«^TB 1 8 tc,xx-T<t-5S 
a— y©yU*UXA*IHW* (S136). £©/* 

LTs *B« t P46RS*ti/-c-f^>haSB(c*aa-r5 



frifdil^WWr* (SI 3 8) „ •fOhBSB?* 

ioi*tt (s 1 3 8 ; n o) . *;i/-^v*»7-rs. 

[0 16 0] <f"«> h?8^B7-$^<!: (S 1 3 8 ; Y e 
s) . *4&S£*nfdSHU a— tf©ffli»Pa 
lEJkofc^^/rSWBfT* (S1 4 0) . RfcSfftfc 
■SMfcftSt (S 1 40 ; Ye s) % -f^VhSSSB© 

/^r*u xwcjMSLfcjos (p#»hmb 

5„ «7ttf, -r^;> h e 1 ffl£*(ctt % KSHB2 1 E, 
H1 9 (A) iaKTJ:?ft rtccicc©ij «ct£H1 
9 (F) IE;** J;5fc rctlftai£h,1ch,m-&&<%: 

7. £-£$7 2 IE iioibj »£W*i*fT*H«. 
■<s<ybE2(DtZlCte. «gi02 1(C« H1 19 (C) 

ttl^Wau Wtfttt'tTttZ. -<^VKE3©i:$lE 
(4, «3x«2 HE. B19 (D) tcmt&tt f-7> 

aj a^i rLtfs<i*«iic«*f*HTtej ©se?s 
mtzfioo $f=s xe-*BP7 2(E ratia^jcafc 

LTtaJ *tffl77*fif*)-&*. <f"ChE40<!:SU: 

6 S^g|52 1lE, B1 9 (E) Kfirt&tt r *iA& 

[0161] 112 0t* s BIBlcj:-3TP#y hflMWW 

mttz£ o izmtt**mtzm**t7n-?* - b 

■c?$5o c©»ff^-K(cA*^ MMV (CPU) 6 
014, $?\ i— «f#ifi<K»ttr*4l k £3* k *BSI© 
75?'©!8:£ («Atf» SI 26) lC*-3TWWr* 
(S 1 5 2) „ SttLftt^*!* (S 1 5 2 ; N o) % 

7 1 lc-Ay-i*«K*LTaKW)tt««BW-«. =t 
CT\ a»*S5SLT (S 1 5 4) , -AjfitffcfSft 
tfffl**nrcfr<!:5frS¥iJBrf* (SI 5 6) . Hi73^ 
tia^t*l*il7r* (S 1 5 6 ; No) . ffl77*tlfc 

\ZWLH.?Z> (SI 5 8) . 
[0 16 2] a-1ftfSSr*fc (S 1 5 2 ; Y e 

s) » $ij^iiP6o^ as©i^B*rta5©«Ftf-^6fl!* 

(SI 6 0) „ CCI^ntfiB^SI^IB^^d^if? 
<T*W>fr* (S 1 6 2) o 
[0 16 3] S$«RHI?ft«& (S 1 6 4 ; Y e 
s) . $ijffilg|5 6 0«. SPHMt- 

T-r frtttWLTIMMMPrn^AlEtte*-* (Si 
6 4) . *ti(c<fey» n#yHi rfc^oj » rjjtfc 

(s 1 6 4 ; n o) . ;^ie, a— «f*JKi*ieDB* k ifd 

^wsyrs (s 1 6 6) „ 
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[0 16 4] m&Z%r&T°&Z>t (S 1 6 6 ; Y e 

s) , mmmeoit. mm*?-*. %m\m- 

fBMBtfP^AfcRj&r* (SI 6 8) . PtfVMi, 
rw«-*«FBB7£«fcj v rfroT6oL*^j «©£& 

mftzfioo gmvcommT'itK^t (s 1 6 6 ; n 
o) , mz. ^&mj£-$tifi:=L-*fom%m®frii5fr 

%$M?1> (S 1 7 0) o 
[0 16 5] m^mffi-Z&Zt (S1 7 0 ; Yes) , 

fl^P^ixl!:«3fr« (S 1 7 2) . Ptf> Mi rjj 

»y&*i/u x r^^Tfccfcj *<D»se*HaMt*fT 
3. f^MT-ttfti.^ (s 1 7 0 ; n o) , * 

(S1 7 4) . 

[0 16 6] S*l$|ir?£3£ (S 1 7 4 ; Ye s) , 

p^5^(EBtr* (s 1 7 6) c p*-'> htt rfc^-r 

*flMfcWre-K UU-7t-K) left*. S*!^ 
T*fcfcft^<h (S 1 7 4 ; N o) , ^tc. ^46iS^*tlfc 

D.—if<D7 : ?-i±mim®fri:ofr*mi?z (s 1 7 

8) o 

[0 16 7] 7 , 5-AS^^IBT**t (S 1 7 8 ; Y 
es). $ij«6 0ti, SBKMW^-S", ^SJWx- 
* v HS« 5 s - * 6 T 7 5 - UtoM) =f- $ £tt Hi L 

Tiwaw^p^AiEtttr* (si so) . 

«©BSIB«fttf*»tt£fT5o K^KTttS^i: (S 

1 7 8 ; N o) s *iU-^>*»7-r*o 

[0 16 8] G92 1 KgVT »g|56 Ott. «J0 

2 1 03ia*J»*fT5 (S 2 0 2) . SW7P?5i»lc 
Kte*ftfci^J»T-*fc«fcoT : E-*2 0 5, 2 0 
6*SJ8LTP#y h©38ffl©Slffl£?T3 (S 2 o 

4) o »«u «iJ»^a^^(!:Kffi*nf=SISM»T- 
*ic«fcoTfsw«M« (-»-b-tn-y-\ ^x-^S© 

KJ:y*e-a7 2frS3*£a52lStf3 (S2 0 
6) . 

[0 16 9] 02 2tt, fflffll^P^AlC r»y'j Oft 
fFx-* iflRSStifclS© P #y h ©ttflHH* jj* LTl N 

*o 

[0 17 0] in 2 3tis mwyaf^ixiz r^L^j to 
■bff t - * tfRSStlfcHS© P # * h ©iWNM^ LT 
l->*„ 

[0171] U2 4&, ^mya^uiz r^LiM © 

at jt«ftje*nfc«3©n# •> h ©iwhh*s* lt 

i^*„ 



[0 1 7 2] H 2 5 fit. mgtfuV'jUZ. r±»?J 0 
ftftr- 2 jW6£S*lfcl5© P # h ©IMHSl** LT 

l/>*„ 

[0 17 3] SugiLfcio^ *%B©*?5cj|li* P 

h mm Ltcm®*i.— mzm? T*©*©ai?£ji* 

[0 17 4] tt^mE^as-bv+tseicjcoTs «&© 

a y * v >ft < ft* Mnw 6 o it, nt5ftiwart*a^ 
[0175] c:c7)d:5icLT. nii^^-rmT-gsMt 

fcfr&P 5 a-^— > a >£IH* «t 5 ftttfF&tff* * 
©T\ l^0**L©B**5yifcfcfcSri:£*RmB 
£f *. Sfc. ^<©^IStpltg<!:ft*o 
[0 17 6] H2 6atfH2 7tt» WF5Ea£ LT©fl& 

T*. 

[0 17 7] C©e>J©P7K«y ht>s 01 fcjRTP#y H 

(«) 0«tSa>ft^*^S§7 1 iUM. Sct»7 1 
tt. LCDiajgSll^Cfctfmtf. C 

WcKSStiftt". «fc, Oxx-f •y5 1 5 4^iia5©± 

[0 17 8] SBffi, IH1 9t^t^Lfc*\ El 2 8»tf 

©at («it) tfaasn*. p#y ht*. c©*it* 

t^©*^- Ktc»lSLT^-r* c t in 2 
8 (a) » rs^j , g| (b) r»*^j . IH (c) 
It r»»Jj » W (d) It rwiTtU tt^©»^SLT 
t^*o Sfcx H2 9 (a) I* r»L*J . PI (b) (* 

y x / \° v p ycoztitmn lt^*„ 
c©f&, 9JWBS6 01CB, ^©sw^ftfr-rjassu 7 - 

/ > a >#fi 3 0 0 tHIBtt* tiTfe y s « Atf, 

[0 17 9] HI3 0li. HI £*LHiH2 6^"TP^ 

BWrSHT**. MiSLfeROM6 2©a— WW* 
y XAr- «n#»h ©/ w * y X/*H»^P ^ 5 u 

trsctfeRmTiSs. aa©p#y v<mu*vx 

**ifct*icsy»*58ftU *©JSS(tSr3^TH 3 0 

© jEsatf fca»©jra* Lit&5it?> tuts. Mtm 
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Sfc*«fc5fc&*ft*. S*5, LTG\ 

[0180] /w*vxunHbVQftWAcawHmts 

•HP/*?/-*© 1 lb LTflWWf t*-3T 
^* (H1 8#B9) o gSfif/\7*-$©filfcJ:oT. 4 
o©»ft*- KtfK£*hTl^5. fiS©*i&*£fc*S 

□*y hjWKLl**»W* r^-Kj , Et::*©± 

anient h«u«»w* hk^-kj , e 

K, *©T©JffleBBfcl*n#* h#8oTl^ TO* 
-Kj tf£**ft*. P<f?y UiHJHttKcftS©*- 

[0181] WSox-ry^SM^S-rsctlcJ: 
oTlSIftVX I- b--> a VS^fflKSfflOStv^ 
* 'J XAfcKJ&r* C £ tti*5. 1 Jaifi£ 5 

ft»c#3Wtl»b^ft»*«*KJl*T«iailTCfl!)Q 
#y h©ttsl6 • ^*HS-&*E£*5n&£T*. 

[0 18 2] E12 8»tJ ! H2 9®«1f*fiEffl-r«P#-y 
[0 18 3] H2 9 (a) tt, ffljltf, P#» hff^fc 
C©£9&f£**9<rA'J(cfT?fe& Bt^U^W!)* 

»a^«fc4*sft3£*fcc©«fc3&ait*a^» 

[0 18 4] CCDJ^fclMffcfT^-K-r 

swani^st lt©^? 5 2o>nj**y-rx« 
P&£-f3 n-/tt7 -r ;U* £rt LTfrJ« 6 0 fc «fc ox 

it. 1 o#*a*T«trr amu-cia 
r,s*^j ©-wM»aw*, e«#s (62, 

6 3) #SP#vh0IS29 (a) iCaft-ffil £5IJR L 

- ^ cDffltc <fc o TSif ©asaw jtwfbft « ©?«it / \° 
p«©es£it a c taw?**., 

[0 18 5] U2 9 (b) ©*«», r BE3 U'J- 

[0 18 6] C©«fca«:IM^*fi5^-K? 
tt» 3fc8tlJ#a£LT©3frfeVtf («*!*. CCDW 

SH©^£**S6ta-r*. C©«»«{W«B6 0lE«fcoT 



Hj T'S5(DT«iflt Gtt#» (6 2, 6 3) frB 
p#vh©H2 9 (b) ic^-rJ:5& rggyj coffit* 

taife t * k c *i*t^#*tts*-r tuaraa ^©?» 
siciR 3 o mcomm^^pa&m mmfrt * 3 (c-r * c 

[0 18 7] KBi5©X-f y*5 4#M«ftU:»«l/'tt»r 

(an-) izm&$n (ssi^ttiweias) aw*** 

Zi^5£2N 3.— »fffp#y hOSSPPl^TU^ 

[0 18 8] ZZT\ ^yf-SAfifvf-by^S 1 
©aj73^J«6 0 6^mL, fffigRNk 1 0 

S£* *©fc*©P#y h©Ji1fKJSi;Tfflf. ffifc 

ttJ ©ttSIT-$«<!:li> H2 9 (a) 13RTJ:9* r« 
36P*j SStMi r»yj ^©^ttJ&aif^as-rs. JS 
1f/f5^-^^ rgtfj ©ttffiTS6St*H:H2 8 

(d) K^-r«fc3ft r?ti?*u ©anss^-rs. 

[0 1 8 9] m 3 1 it, ±j&LttiW*VXJ*1fiRWtt 
*P*yhfl) ^ywt-Kj ©fl!*tttU3TS7P-* 

[0190] $y» (c p u) 6 oi*. ay IHtt 

tFSj rBr^©su»5^J lcKS-rst*S©*fl= 

ic-gar^^:, ay**- k**tT* (s 2 7 0 ; y 
es) o *fs mp/^y— m-mz*i&%, >w*v 
XL(Dmw>*mtmm>^*-$*mdmz> (527 

2) . c©«fr5» Haso©t-K©rt^ftiU:Ba 
rSfrfcWKT* (S2 7 4) „ K©H«<t:Jt« 
LT*- KW3t*fit\ Sm^aj7Df^ (S2 7 6~S 
284) „ WBrLfcftt-KfcWjSr^SfllCS^i:. 
(EWlCfcy^ SK. Krf^^SIS*fl5-3feP#'y h*J»* 
ff3 (S2 8 6) o 

[0191] «iJAtfx rs^t- Kj tVMLtctaS. m 
3 2 itm ct 3 8 X^a^RTS§&«^§l 7 1 iZlt. 

~!j tfiis^cas*ti*o ^©asj^Hf^iHiiyii 

Sfc\ GNrT □*'-;/ h©5»y©?K-X (H^-a- 

[0192] mmit. fatomtFE- KtwBf*nrc«^ 
icjcy, »anifft,fTfcns. H3 3so : i!3 4«, a 

tl^WB M Tj SffifflUTX^oT^So rj f"^»° 
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[0193] n$y Mi, m&^t-tKomtm*- 

r#£A,tfw?~ ! Tiis oo©sfe^**f ! J . 
ffisiaS, r? ?j iSa^ W*fi?*5fcT%. 
[0 19 4] Mz, ntfv HfiJL—*ficmm*tZC 

tiz.&? t whwkp s a - *t- >> a >*B3X?p s 

[0 1 9 5] 03 5tis COi-K*Kllti7n-f 
StlSfc (S2 40 ; Ye s) , X^52Z>r— >a 

>3>*H*ti©?*«. SIM 6 0 lis 0 

MBr-*frS«n*WW* (S2 4 2) . #«p P ^ 
lis H3 8lc^*h*«taa» P^h 
©•BOTHM"**©*, ■3 9(Eatr«fe3ftEBWP 

*1T1^ 0 *Jfflias6 OttSRLftMHSa^OHiia^ 
WET* (S2 4 4) . OxtfSViflftfmiai: (S 
245), JBfllK«»f*»IBXT»**^^5fr*WK 
T£ (S2 4 6) „ &WLt^m?$T-$>%t (S2 4 

6 ; no) . jgstciy, mmmtmz'fi? (S25 
6) o z©$ai»is maif. r<z*i » rr#?j « 

£s Cft*IB*LTC©a— VW: r<*£T^J £E* 
LTfc^s ABE®*- KaJfTttHTSfcOTSS. 
[0 19 6] J8WKR»f 3*Htf&S*lfc*£li: (S 
2 4 6 Y e s ) , fljxiis 0 3 6 KjfxT <fc 3 K» !"£'< 

fcj , r/^ats^/aij , nMM:U8b7j ®jtn 

xtf LTs TOj £«*fc«£l;:(4 (S 2 4 8 ; Ye 

s) % roj »js«Hi*ffa. comom^. p**7h 

W*lf©IWK fil^tf, ■2 5IES-T r/avf^J ©*° 

77X*lRlU:±JMr-ea (S250). E*UE»U 
rxj tSAfefl^fctt (S248 ; No) , r XJ tt 
jsioassfr a „ c ©fiuca^, p # •> h im L^©» 

SlRlK^fiK^'JV*** (S2 5 2) . EtUis 04 
0 KST £ 3 M'fT'J XA£» L*©tt»K»ff* 

[0 19 7] fcfc, Sf^gH-»^?r5o ff«SttP#y 
h ©a— S»«fS Kffl^T */ Vy * - $ 

^XnMitflPllSti*. Ztc ±E*Hlfc3st*T, p# 



» h#aL«iiH]*sr«t7'f^xmjs#jnii*n*. 

#MHU£*-3Tn. m©filtiflS*„ C*l*®»jrflfc 
£??&ftK»%««ti« (S 2 5 4) . 
[0 19 8] mz. p#y hl^±©ftS&l£ Gift) 
Ol^TKBT*. H4 17i5B4 5**!!BLTI»jl3T 
5o 

[0 19 9] 04 1 1*, P*-y h|Wl±^ii«^-^VU7 
4 1 ■«8«LTT-*3aji*fJ3«l«SLT^S. P# 
■y h OfflBHRttetifcHo* Ufcl^P * £ft LT0 
4 3fc*T*3lPia*W©jMKV*7x-X7 4|Wl± 

sshsits. 

[0 2 0 0] 04 2 (is PHS^St««e«7 4 2«g 
#y h©aflKV*7x-X7 4l«:S«U 
f cfc 5 tc, LTffl©JiF)T© P H S *m 

wmmm a 2 twrnztitca*? ttT-zmsettfi 
aeu^LTi^o afex 04 2ic^-r<fc-5ic, p* - -> 

^©»*K P H S^«flf«B©*- 5^a-;l/*«K 
7x-X7 4<hPHS^jiwmfg^7 4 2, 7 4 3H© 

meant. □*» H£«BB«iwi.a#«rtKr*Ji 

[020 1] 04 5 ^ ntfv h©Mfi'T>^7x-7s. 
7 4«Mm& LT©-T h 7 4 5 Kjgi§£*l 
fe/tyaV7 4 3fCj«ttU f^l«lEs ^>^-^.->h7 

4 5izmm.*ih.tcM<Daxv btT-ftammmz 

SLTL^. ^fcs 04 5©fB«lCfe^Tlis 
[0 2 0 2] H4 6 (&m§5E©04 9s 0 5 0) Km 

tmmx'it. h©T-***-/«!«£3arr* 

So C©rc46tc, P#y h©»flM'>*7i-X74tf 
PHS J f'^ttiS7 4 3s h7 4 5^1IS 

»«IHft & atiSfomSt&ft LT SB P # v h ffl©+J— / ^ 
««7 5 0KJ8«*h*. -f h7 4 5Sct~© 
WWME^LT*- /«I7 5 0^6x-^s 0J*J£s 

«a©a— wstt»s^ttattK»isrsm 

lis »©*«^pP/1fy h©ttS©tt»r-*9tfHtt* 

[0 2 0 3] 04 7(is P#'>KAfe«J:lfBPI±«ifll 
t-tWtl 4 1 T?»tt LfcJf^O^-^Xftftl^KWL 
Tt^*. $lfs p#y na±*^- 7;l/?SN!H-S. * 
Ks §P#<>h©s 0"Jx.tis Ox^y^54SHI«« 
tW*CtlcJ:oTt- RHRttMEAy, rod L 
A/j =E- K*aHRr*. S*©P#y hiWMIt- Re 

[0 2 0 4] P/K-vhAlis EttLTt^P^y hA© 
a— tfSs lB1fmi§s «*3£«r«. a—tC^lis 
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izmzwuzmmz (S2 5 6) ctiz£?zme> 
tiz> 0 a-tf©s?#sfc©-£jii/>&*i©, j§ • 

p#y h BtcjMsn, craa*? hBffimtz 
t. x-^osws^-rACKffl^tjasflrr*. x-* 

©g*#Sfe*LfcJi*l=tts NACKfl|**3Mrr*. 
NACKi9ta*9 hAtfSWUIftKtt, d#«y h 

Attx-^SBjasfflrr*. a#yhAtfACKOT*s 

x-*&ff©fi£«j:&OTJU #*&tt81<!:& 
[0 2 0 5] PffvhBI*, ACKflWOjBfflfcl*^ 

Enaa*©T-**Q5ii'y hAtasfli-rs. a*> h 

AtfSflt*«B-r«ts x"-*©S«*if*-rACKfl* 
P#y hAttN ACKfit^*3JfflU E*l*S<ILfcP 
[0 2 0 6] £©<fc5&x-$3&#|IIKJ:oT. P# 

*) . rannnj (jusd , rxxxxj am 

2) , «#3t6tl«. PtfyhBfrSCItfvhAlC m 

sun* rooj , rnnnai we 

1 ) , wtrassti*. 

[0207] Cft¥©*Bj^ttE1i;*ftfc«a©j£S! 
»STO5iS©tH7J*'r5V^ £ffi£©31IRl*> $1 

mmmmi v? * - * ©assu: «t o tis£rj#st 

[0 2 0 8] $J*«\ H4 7lC^-r«fc5lC s P*'7hA 
*\ r-^jg ! 005*A,fc-¥»*L< LTtSoTl,** 
?j ctildK^Tn^y hBtt r^^fe 

fcSfccfei^J:. □□□□*r=^3S:/rfi-r« s £iA,j 
tfSSU P#*yhA(* rnnnn?5-5©AA-5*>A, 

a#y hBii rxxxx ! i c^tfA,SoTfe, n#6 
oSC«fcfc. /t-f/MM t9WU P#yhAI4 ro6 

LT^5fr©J:5£W**gtt*C£U:a5. 
[0 2 0 9] ft& 4 1 It^T'J^P 

[0 2 10]H4 8tt, PHS-X**EM*ttflLT 

[0 2 1 1] £©»£, hAiP#y hBittS 



[0 2 1 2] Sr. KAStf BO*a-m ft 

i©p#vh»cPHS-¥«SI*«B«*SN»U ffl#©m 

PHS GMafi6 4kt;y|»/») ilfti 
(9600 fcfy ©i§£lEtt* 9600 1» h/ 

— *ffln*y hAfr6n#y hBt?-5i«SflJ 
fla.i£ WS rfe55j (a— 9 s *) » rt>^ 
fej (r^rSfc©) » tmdj , Wvnj (r*ft 

t©) , wi^j cr*at©) v r#^j (r 

» r+j->^-/\- kj Cr*4t,©) 
fI*ft*o D^hBtt, Sfir-^JES^ft^tA 
C Kfl»SBS«r*. JHStfSaatefctt* NACKfl 
*«S«T*. P#y hAttPtfv hBfrSSflMHSr 
ACM§**S«rSi\ SMlttJBt**. feU P# 
y h A«!N A C K«**S«Lfc«$teH:* x-^SS 

jss«r«c 

[0 2 13] D#yhBtt, ACKOToaSHHClK^ 
Ts EULTt^ST-^SP^y HAlcSSflir*. fl* 

&f,©) . ri77>u— 9-j (f*ftti©) . rs:5 
•5^>^©^j CT***.©) . rtfcj (r*4ti 

©) . ^^sffl-r^o 

[0 2 14] P#y hA»tfBI4» ^tlfftWEfl* 

[0 2 15] mX\,f. P#y KAtt, rj;oU 0 " 5 1 
3PU-h" ftttt" ittz" S^A/frer-*** 
5ofcJ:j . r^^fe^ " i79>L/--t" 

•aCt^?j , rtLA^LT" 
[0 2 16] P#y hBtt. r^fe^fe, " u 

T-rJ , T" MD" oT±7&-V>?te/ttj'7'7-?J » 

[0 2 17] c©J;5teLT, P#y hPtttfHfKfil 

«©t, a«*©a— m±>t>mLtsztftpimt%: 
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3. 

[0 2 18] gI4 9Stfil5 0ti, H4 6fcaiS*l*J: 
ots.it- imw.7 5 0?1WP#7 h©S&x-*£ 
HSTT 3 cfc a IE LfcflreSWfcOWB. 

[0219] h*m&fti:ftBtt*Btttraa 

i\ £fc, P#y ttS'Jx amu «©:l— f © 

^T*E©<fc3&«IBr?**SW-3Ei:tta3. hWlcli 
[0 2 2 0] ESOlESVfcfcaiE, tf- y<gs 

<D£5r+®m*M<*L&ot? mmya 

StCTSoTtifi^U H*JlE*ttEttLTl^ 

3 r«j % r*gj , rgj s rgj 9ag»©i(ift©*y 
[0221] cffl«fe5aa$®7*-*3aft#iBKof t 

B4 9*#!HLTKWr*. H4 9U3*T<fc3 
tE. KJKl«-f>4i7i-X7 4<k % PHS> I 

»«K**^tt/^V3>»7 4 3i:*ttllU ilfllH* 
mX\t. -rv*-*yh7 4 5*rt"LT9— /t»«7 5 

oksmu 5*-4«i«i«e3@«*tte-r*. p#* 

7 5 OlESSfll-r*. tJ-/OT7 5 0 
*»S-r*CttfRriB?*So ^-/«I7 5 0li, * 
n^o Cft*©JM§lESLfcSrfcSj£SR£3&* 

^fcj£SK«ssi-*is©* p#v 

Ufu9? 1*7-9 1, 7P'?'7/ 4 f-^2 > 7n^7 

atE, a-w*(5©i«*. *tt«R©n-treia:iEa 

*SLTfflfi**ifcWatll^6i!!«LT3Sflfr*Ct38«Rl 

£IE« S fix- SHE^fc-arT, SWT'P^Ax-* 
(41, 4 2) «t«Sffl;!rft*. 

[0 2 2 2] P*y hAfl«x-^*Sflfr*t» Ch* 
^'J 6 3tEffiSt3 0 AC KflWStJ— /ttcSHtU 



fc*£fcli» NACKlWHf- /tKSHiU r-$© 
S3iffl**i6*. 9— /«B(*P#y h AfrS A C K« 
*£Sfflf*£. *S^(4la»tfBltt*n*t» P#v 
KAi©a«*»7 - r«. 

[0 2 2 3] P#y h At*. !M»LfcWHHeSK(E3 
*|StEffift-r*«IB*J#otf % *B*j£SK©ffl*r- 
[0 2 2 4] ry^S/g V/-/I/J K^TKBI 

T*. 7"?->3>/-- MJ\ p#» Kc**«?^-;U 
OAHKn, **lMttt*±lfi:ftJE. »(6f*BfS© 
7^->3X flSAtf. *E©1MK *1B«*fi5ti©T 

[0 2 2 5] H5 1&tni5 2lt> 7^7->3>y-;U^ 
fi5*£©«tffll*iSL7V*. /-;b©5MS#tt» -f 

hT^VP- KRl«glE^«?tl«7 7 ^->3 

y*-iuv7 h?/\°va>7 43a (E^iMiawife. y\° 
yp>7 4 3 a(4«Ty-;URrilBft'rv*7i-X*y 
h7 4 5S©iiflffllESg^*tifcS«[lE**„ 38ffl#tt 
hgB&£©A7JgS«*fELT«?*-;b© 
>«y-b-S?*fMW*. /«y3VKI*» ±iBV7h'7i 
7(Ett, -r*7.hA7J. ^-y-b-^g*, SiJa»^A7J 

«J«T - * Icffltf * T- ^ /^PS&7P ^7 

[0226] 3&«#tt, »J8P««*^ ->-tr-^ • nms 
»rp^/x«UfflLT»?y-;u«ffjair*. tt^y 

mHUs 4«?) » /y-b-S? (fljltfs 4 4X 

. P#y h©»ft*lS£-r*. Cft*(4» f«h 
7 s -5fT?«§*itT*Cd:fl«RnigT?»«. ^E. x-*/ 
*|8Slft^P^7^lE«fcoT-S*P-K«SPfll*» ffll 

jttf, f M&HreiES&rs. stu. ^y-fe—^ p 

#yh©Bt^«a»*» B5 2tcm-3®m&<D 

7y*5P*HBlEliPS.SCi:tfT*S. Eti*F 
M^^^x-^, fiSAI*» WAV, MP 3. ram 
»©#*T f --$«JB3l=*»-r*. B^-iU^P^A 

[0 2 2 7] «y*-;W4, -T>*-*y h7 4 5«T" 
LTffi#©y-;U-9— y^«fE3S«*ti*. Gfe\ HT' 
WISfbLTt^*\ h74 5lEtt, ii 

[0 2 2 8] Sflt#tt, W>*-*!yh?X#Rll 
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V3V7 4 3 bTBimL4lV«-JUtf— MUSKT^-b 

ttff*7 3"OI/*H£U ffWl**«wr*. £©^ 
*fl»«MK>*7x-X7 4*^LTP#y t-©$"J 
» 6 0 tC#t*g-T SJflffl 6 0 14, F M<i4«an L 
Tx^^/Ux-^fk-r^. x-^frSjift*©^ * 

W6 0tt f«h?- *fcLT»5H* 

7 1 icaa****. com* sir, mmcom&mn 

**«*±W , «<J:3tf:LT 1 feai\ EtlfcBrJglsBfc SI 

^fl!*«^-rscitiRn!e-p*s. *fc. $ij«6o 

14, KlffiflDWWWB^^T^— f 2 0 5, 2 0 6H 

7^i/3>BflFi!)m n**H0RO 
MfcBtt**lTV*«PJ»P- K, S*(/t|4-a©mP 
- W6S5W?P f7 AfcfgflHftf »3£T * C <t ic 

iSLfeUWa- K*«*iETS«fe7fcLTP*y h©- 

[0 2 2 9] 7^->aV>-;U©S«lc*HSrr5>Cy-b 

X fcf-a T*»£T « <fc 5 LT t fit\ 
[0 2 3 0] Sfi, MtfP H S • &#«!£«©* 

*ftLT7'<7-/3>*-l\/<DV7 h9x7 , *$T*P-K 
L, ^-;uaflWMg*»-3Ctfl«tH*«o 
14. p#y h©f£iJ«6 0tf«?/-;U£§€L, n°y 
PV7 4 2bTfio/c§P77"r;UO^*t,fif5Z:<t 
ifBSt. ytyPXjCpSthft*. £fc, H4 47bSH4 

[02 3 1] tl— /^MAV<7->3>y-;bc7)^ft#<!: 
ft«*5l£LT , t>ftt\ 3—»f©4ftt*Bttfc 

£fc-t±T, -ty-y-b-v\ ^B<oa»» JUMttMU 



[0 2 3 2] H53JiSH56tt, ^lyfe-SJfcJHCfr 
*rfi*SBES*fliofe«l* (7^7->a>»)fF) ©01*5* 
LTL^o ^5 314, pfflR*»»±*lC±fcf, «lcn- 
heSaiLT rstfj 5gILTL^ 0 IH5 414, 

LTl^. H5 5I4, WFKTtfs ^iDlg^SiSL 
T TsL^J ^aiLTl^c 115 614, »^M73lC 
fflU ^Icnp-P^— 7=£«5*LT OfcLlM ««3R 

[0 2 3 3] P#-y hO±¥*©«)tO^Ic7)^fig«^ 
oi^Tte, H57iMB8lEHH**tffctf, 2We. P# 

y h©T¥*©«i*©ii«io«jaffliKoLNTBiw-r5. 

[0 2 3 4] H5 7StfH5 8tt» S*4fOS© r* 

OTHbT * «t 3 K*$tfi£ Lfc P » h ©fiy*sr»«H? 

[0 2 3 5] COfi|?tt» □#» KMBBK*b*TS 
*ICS$ MM LT *fc frti ^VT, ^Si 5 cfc 3 Sttm^f 
5t,©T$5c COBlfW)^ H5 714, nj?'^i« 

814, C©P*y htf3feeicE*IH.'»T^*»2©«« 
*SLT^«. P#7htt. Hl©««lfr6m2©ttll 

mmmcWfttz* s.*ttizm<mm, ussier 

5-nTfey, A©»*lc(H*«fc5KI**nTL' k 4. 
[0 2 3 6] g| 5 9 Stng 6 014, E©HWH|3 0 0 

<Dmm^^tfmmT& y , m 5 9 tte^EB Lfctt 

H6 0(4JitfBI^/!:tt»*SLTt'»*. Ptfy h 
©SSWTWlct-* 3 0 1 tfF*3H£*U *TSIg3 0 
2tc t fcoTBIIl7J!B ! ***n*. rab7Jl4, B«3 0 
3 LTKSI5-7 304 ©HSIS^ 305^1 
y, ^g|?7U-AP«gg|5©£S*iv«3 0 6=&[H]giEl!] 

C©«Mi©A^3 0 7lCttiJV^3 0 8©-«itf 
3f 3 0 9^ LTlHlttprtg^^^ *V5. 
3 0 8©ffiS(43&SHi3 1 0±S©«tt§lt3 1 1 ICIhI 
■BRFWaRUttW-Sh*. fi£«3 1 0(4, ^©TStc 
J*S=&;i«)-r^^<P-5gl?3 1 2tffflyW*6tU 6 
S«13 1 0*WB7U-^3 0 4KHy(5Wt*IBHIIsa5 

3 1 atwtuaitws. c©sm, thm 

«3 0 6, 'JV^3 0 8, BSMS53 0 5, 3 1 3»E<fc 
olfiStt 3 0 3 <tSSa 3 1 0 tit. WHM&'MMi 
±Tl5mcl£1±?% «SS©) *»Mft OHO ^»*<!:L 

[0 2 3 7] H6 114, £J£3 2 0©«Afil«^'rtHi 
H?«*. £S»3 1 0©±gptc(4, ISMil5a5 3 1 3tf 
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wMtsmxvz. e©rh»S3 1 3<o±mtmm 

Lftl^>JEj:oT«P7 U-^3 0 4fc»LT:&E* 

ttfimzmm^mizmmstiZo ®mw>®3-\ 3 

©TSttE©B±B3 2 1 ©±«|ffl|gffltCP#y bom 
«D5lRllclHlttRrtBKtV3 2 2fc«fcoTfflyf?tttS*i 
S. B±353 2 1 ©TBB©MffittBT»B*^-3 2 
3 ©Figgis 323ai:tf>324 iCfeoTldfittriRlKEl 

■raBteixyttw-ens. btbbm*m-3 2 3©t4I 

35**3 2 3 btt, S!V¥ttlcBPLTl*5. £E«!3 
1 0(DTSi3©P-5gP3 1 2tt* P#y (-©M&TjIrI 
tcSSf 3&i«3 2 5©*&©JtiIP 3 2 5 a ICfeS 
LTB5iL*^*B**B (**IM*P#* h©BS 

no t«-*J:dK»*tu man3 2 5a«>miic 

*ft*^B*ftfcBifiVSi©-*t©BS»3 2 5 clE 
fcf>3 2 6lc«fe-3TIil«iRrffi(cl2yfifl+6h*. BTSB 
3 2 3 iCfcfc, BTSPft* A- 3 2 7 /fc&ffiMl 3 
1 0*BatCttA,T«d-r3. BTgR££M~-3 2 7©± 
BBlCfcfc, ^£«3 1 0fl«ffi«-r*U^tt©BIP3 2 7 
a#RH-6tiTl^S. BTSSMJ/f-3 2 7fflB 
TWB*7 t-OiS!V*ttBIP 3 2 3b i»|Ri-rSffiB 
fc, £ft3 2 7btfBM-&h.TI^&. C*l»©iS!V$tt 
BP3 2 3 bi:*«3 2 7 btlC(*s P-5S33 12£ 

s«3 2 5 icii«iRri6icjiBr*tf>3 2 6#*&sT 

«. C*lB» BT»<0U*«©HP3 2 7a» i^V^tf 
HP 3 2 3 b&tfSrt3 2 7 bl& B±B£BTffi£© 

3MS»»-pas*B»»iiwffci:*i=SEB3 1 omm 

££>3 2 6tfft/t-3 2 3. 3 2 7 K^Lfc^ (3 

[0 2 3 8] BTtf&2l'f-3 2 7a)ABBB(ctt, « 
eg|!327c (El 57, IH58 #B) HMfiLXIXZV 
2> 0 C©SlieW3 2 7 c li, «%Si5 3 2 5 iCjgB&flfc 
{if4®3 2 5 biSfi, ^-$3 0 1 ©EHEKJ^T 
B 6 o tc^f J: 5 K&£n 3 1 0 tf P*y h ©:&«7J 
m<t. ttStes H62 (a) fcSTttBfre* gift 
»3 2 5tt«H*5iy, 116 2 (b) U^*-«fc3fc» ft 
S>tMleBT353 2 7£P-533 • »iftW®aeev3 2 

6**i&u:LTi^tt*i«gtciHiiB*-&«. *tiK«fcy» B 
■rbwdbbb 3 2 7 c tfima 325 ©Bass 325b 

©±a«EiyfcSJ:3U:fcy* BTSP3 2 7£±t;:#L± 
W3. COit, g§M«5 3 1 3©ttBttBfc5*tVD 
T\ B±BP3 2 1 ©TB£BTS3 2 3©±S5 (BUS 
B) tfatelcffLttiStu S©Btffl#*«fc5fc:S:S. 
[0 2 3 9] EI6 3li, =E—»3 0 1 £rtBf*ffll3 
3 0©*MMHRLTC*. SS«l3 0 3©±BgPK^ 
©&AA3 0 7ff» l J tttt5*U £©*A3 0 7 (Ctt'J 
3 0 8 £B£r5«tt©B£B**3 0 9^ (H 
6 4#B) KioTUy^tetlT^So 

«BTi33 3 1 izftmzn. BTS3 3 1 twm3 3 

2tl4lalttRrBlEt:vKJ:oT3*IS*tlTl^*. £E© 

jg%gP3 3 Kommat. mv&ifoktzitibttLM 



v>mm%M mam?) tfasyttw-sftzv*, 

3 3 0IEI4, £J£83 2 0©£3&Bai:flMJI(iKtf6 

*iTt^*t^ see** £iztmmimmfmm*m 

[0 2 4 0] ±ftLTcT¥MmM3 0 om BBB^ 
tfB#T»©**i5 : 6*"3/£tt"?* , A P#y h©Btt 

BBB^±¥ll4>BWiaf!IBr« c Haw©*** 

ECBTSKHrtWfcBl.^-^tfEB 

±iBLfc«WI?tt» eS©Bl*ftA^!b\ ££© 
BSBJSiU B»fcBB»tt*BltSEi:fc«fcoTs 
p#» h©BSM)^SS» p*v h©»ik B£&£* 
BlhLTV*. 
[0 2 4 1 ] B6 4tt, J£EMOiA3 0 7OfllS35L 
Tl^= HBKm-r«fc5K» *^3 0 7©«^»**3 0 
9 ©IX y ft ttfttBfcSit * C <h «fc o T£S©E©B# 

masBB-rscitf ptbt?**. y 3 0 8 <t©s 

•&SPtt3 0 9 Cfttf3 1 1) SBtttrfcEtlCfcoT 
BBLfc&r7*'J>9£ffdVtt (£3Ui2)/0 t 
©BlcBaft73^«t)6ft^. BBttv jjuizmmm- 

[0 2 4 2] H6 5(i, «eMliP#y Vam&b.-* 
fm W«0 tf-MBfcKSWS^Py^BTS*. 

[0 2 4 3] CWJTli. SJ»B6 0©ROM6 21C» 
^Tv **^l*ROM6 2l=aaT«SflMU SJWt- 
^^HBULfc, -iSfl«tt2cm©EaftJK©?yy*-K 

M«l I C3b- K) 6 2 1 tfttB*tiT^«. ^tilcj: 
y» fflOSaWtBBtELTl/'*. 4DBROM6 2(z«B 
AMU Wx-^^IB«LTtai\ «iftffy7» 
- K6 2 1 «p#y h KB La*. iSLa;W-<»f 
*mftLTmtti%$i?Z>£. »g|?6 0t*. f77* 
-K621fr6*|B7 s -* (1ffg) *tt*ii*v SJiPSP 

6 0©mf£ffi3£B6 0 1 tCfcoTSM^Kfflft 
LT@S^U^/UTXt-*7 2(c«|g-r^ 0 Xtf-A 

7 2^6Br£©yXi*©iafl«3llti*. $iJ^BP6 0 

*v7*-K6 2 IfrSSBPx-SSB^fc** *J 
M6 0©UXAMHIB6 0 2K<fcoT : E-* 3 0 1 
«*J»-T«. t-^3 0 1 ttPWMSJBs «B«E©U 
^KBPft^CfeoTs =E— 9 3 0 1 ©BtEOBS* IE 

^ left© y Xi«tf~ 9 *IBS LT35 < C i «fc o 
T> ffl©3IBt^aLfcS©»#i:-rsctfl«RrBi:a 
y, Src^t, P#y h!B { flKdfe-&TBoTf«<t5 

[0 2 4 4] IU6 6tt, «PMIK»iSLTP#y h*^ 
tt< «fc 5 \z?m\*Wffit%-Jn y*KV*Z. 
13- K6 2 1 tctt, ttSlSr-^^iftBBS* 
tlTl^o fiM*iffy7*- K6 2 1 *P#y htc^ 
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6 (Mi. K6 2 1 fr^nT—ZleWMk 

wtm6oay&im&H&m6 o 1 iz^-dtmp 

«^ie^LTMSSU^;bTXb:-* 7 2 \zm&? 

ft, «ra6o& =toyyzf<jy?mm6 o 3ic£r> 
z^mm*vy 7>jy? u u xam matt 6 o 4 tc 

<toT#^«^Sa(7)'JXA («d!)ttS«DJiffl) *« 
tB-T^o C©fl©yX£tcSfc*30fi**-**9«« 
HB6 0 5u:iatr«. t-^fSWlitgeostiPWMftj 
ftk flttewEou^usjwa^^froT. t-2301 

mm^om^^t. mm y 

# •> h tfflU:d*>ttTH o Tl^ «fe 3 KM** CM 
[0 2 4 5] fcfe, ?'T^5 2<0lDa«-3SKdt>-a:T 

7 5 2 <dj£ < ?#*npi/te y , p^&w-ft y . S<£ 5 ft 
•pftyr*.!:, s:n^y^';>^tg6 0 3tc<fcoT 
yyzfvyfu yxi»tttij«iB604jc«fc-3T*?>fli 
*&*sy;a»*»HjT*. c<oiafl!)yx^tcs*j&r*ig 

C*^-*WJWll86 0 5lc«S-r*. 

y, hsia, 

[0 2 4 6] KDT*mc2E*fi-r*«l 

[0 2 4 7] H6 7 7?)M[II7 5ti, 2S*ffOttffi*W 
Wr*HffiT*36«o El 6 7 1*. SjEtfB&S 

H7 0tt, fflE©Wa8l*5Vrfl0ffiEIT , S«. 

iani«!oiM¥jEo^Ttt*fl!)*aj*Kw Lft^ mm 

5.17 1 (*, KSP7U-L.4 0 1 ^Ut^, USB 
7U-A4 0 1 izlt. S^P-y F4 1 0<D±mt€* 
±i&*Xhv/t40 1 a, *t7-'j(0BI«©rt4 0 

1 b, »±a54O2*0iiiRrii6(ci!iy#^*ji*stt4o 

1 cU S#py K4 1 1 ©1^4 1 1 blc«£?**fc 
tf>4 0 1 c, tfRttSftTl**. 
[0 2 4 8] H7 2t±, HgP7U-^4 0 1 1dsHfeRTIB 
tc3i££*l*J&±9?4 0 2*^LTf*. M±SI54 0 2 
(D±f5tCliKSI57 U-L.4 0 1 <D5IS«4 0 1 d I3fig 
f*3liSg|?4 0 2atflt5W^ B K±SI34 0 2© 
TIKtt, KTS54 0 3 &®&B*fT3&|gtf 4 0 2b 

[0 2 4 9] U7 3li, KTV4 0 3«^L7l^«. K 
T954 0 3©±«U:tt» H±g|54 0 2©IO4 0 2b 
i:»^1-*jiegP4 0 3 aMSSfn^ K4 1 1 t<Dm 



^354 0 3 btffSttStlTV-So BETS 4 0 3©TaW= 

itmrnm o 4(DaggP4 o 4 a tssiRifigfc^-r* 

aUS»4 0 3 cjEHBttSft*. 

[0 2 5 0] ^7 4ti. SW&S4 0 4*3*1/^3. S 
iftg|54 0 40±g|5lc(i, HTSB4 0 3 ©j»gg|54 0 3 c 

taatr 5s»s»4 o 4 a K4 1 0 t©a 

SSSP4 0 4bATO5*lTt^o 
[02 5 1] H7 5tt* *A7°-'J4 2 0. fifPvK 
4 10. m^ny K4 1 K ?f»LTL^. Hh^-'J 
4 2 0ttHSL4t^-*lEJ:oTlBWBBai*h«WK 

s^tiTi^o *ix7 > - , ;4 2oa)^«7Dic^ 7- 
yoEun ^sm^Ltdmizmm^yA 

2 0a tfKttSftT^*. t>R7->) 4 2 0©rtffl£fc 
Si, 7- 'J ©!£»)» (H^ttf) frSffltoLfdttUfctt 
tt©£A4 2 0 btfttW-StlTf*. T<j <o^Vt<Da 
y K©±gBKtt*^4 1 0 atffgttStlTfcy, ZCi 
ft 4 1 0 a ttfcfy 4 2 0 a fcjf A**U SttTOEtt^ 
f*. Sft4 1 0 alt. P#y K0E©o*jfetfTtf* 

3gi»4 0 4(tti$£BI54 0 4b <!:jli!£t*ftiS6©iligBI3 
4 1 0 bjJfflKttStlTV*. Ja#©P-> K4 1 1 CD±S5 
Kti*JU4 2 0b tffi^-r«SttO«^gP4 1 1 a #18 
ttSttTl^„ Jl#©P'y K4 1 1 ©**SPlc(i7U- 
A40 1 c©*V Kevt«^r*ft^4 1 1 b6W 
btlTl^. J3#WP-> K4 1 1 ©T95KtifltTBI54 0 
3C^1|*BP4 0 3b j:»sr«at3S4 1 1 c tffgtfS 

[0 2 5 2] ±IB«J5)ctcJ;oT, H7 0(CSt«fc3lEx 
MSI57U-/*4 0 1 <t»±W4 0 2!(«llg»4 0 1 dS 
l?4 0 2 a**>LT0»Rlii&lcat£**U ^±HP4 0 2 
il^Tgl?4 0 36^354 0 2 bS0 : 4 0 3 aZftLT 

mmvsmizmgztiz,, mic. ttTW4 0 3tfsifi84 

0 4 tiSSg|54 0 3 cM404a ^^LTEI»Rltg(C 
iliSg*n*o ffi#Py K(4Aix4 2 0bi:B"Fffi4 0 3 
^j«gg|34 0 3 bs 4 1 1 c*^LT3He-r«o ALT' 
- y 4 2 0 ^EHHHB*ft* t v lid*A4 2 0 b li&a 
¥P7K4 1 l£J:-3TRT£4 0 3<!!>ffiy* BTSP4 
0 3O»-B±lf*ff5. CntC#oT, M±a54 0 2t, 
Ji»-T*o M#P-> K4 1 OttBlbfcfV (7JZ0 42 0 
ai:giftg|54 0 4^a*gg|54 1 0b, 4 04b£ftLT 
«rr*. *Z*7 , -'J4 2 0#[H]giElj!)?n*<!:, 4 2 
0attIfP7K41 0lcJ:oTS*fl»404©JfB± 

[0 2 5 3] C©«Sltt» H6 771SH6 9(E7T-r«fc3 
-mm:±\i. 3b^t^«ittLfttt^T'2ES^*fr5 
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[0 2 5 4] H7 6»tfH7 7li» mm<D®UzW 

[0 2 5 5] H7 6 (1) HQH (4) &lffi!7 7 
(5) ~ (8) ©*HI& JbAOraMMMSflrfOB 
£Lfcfc*®*JE<>!>lll£«5*LTl^5. H O) I*, A 
UliaisnE&StfOK (»WM) ©ttJBSiSLT^ 
5o CODttttTtt. *A4 2 0a(C«fcoTJff-rKtr>4 

0 1 c*3tj{St LTJB#pv K4 1 1 1MimKMVUi 
tu JBWHCIBTW6. H (3) »A^Mtf9 05Elfi 

LTt^*aai«a4UT^*. c<Dtt»?i±. ^^420 

a lc«fcoTH#Pf F4 1 1 li^aKrt'D&BKS 

J&SW-aTC*. B (5) ttfc^tttfl 8OI0S 
L^*«B«g*LTl^*. C®tt!6?(i. *A42 0a 
tc.fcoTSy Ktf>4 0 1 c LT3S#P y K4 

1 1j(Mt&U:JiyHl**U H (7) liA 
U*tf2 7Ofi0IELfc«ll*SLT^a. CfflttlB? 
I*. S«a«ltfi3t5 0 fcJSU (3) ©J§^£ 
ttS^y, K4 1 1 <D±mtX h-vn'tdgLT 
L^&^(DT\ SWS134 0 4©a^gP^4 0 4a 

r*BB<DiSflH***t\ H7 6 (D nm®7 7 

(5) tES*tl*«fe5i=, ft#P'> K4 1 
X hyyU 0 1 a lC^/coTS#P'> K4 1 0 OD.b^tf' 

sih**u s (mm ©ftnw>Ttfyr4f*i»±LT 

Sfc, »S»4 0 4<«tt!iLT^*t*OP#'y 
h<7)7U-Z*(DfiM^S±ttgP4 0 4<0SHIJKejLTiB» 

[0 2 5 6] C®J:3tt-a0>ttfl$:£?T. H7 8 
(a) &Zffl| (b) fcST«fc3t=, -3*jfe*±tf» frfr 

3lcp— 5i«i*a*tiTL'»*. P-5>li, & 

[0 2 5 7] fcfe */*tt*i!8igiE-r«C<tH:J:oTP 

[02581179 &tf H 8 0 14, ffiOftPttttQ 
(fiSCHHWH) ^LTW„ IBHlEfet^ H70 

[0 2 5 9] C g#P-;/ K4 1 Ofc—ftMfc 

*y«W-S*lfcff**:/U-M 1 0 ctfttttStlTV 

Lfc*-f 5>4T«WW»4 0 4fl!>ai&» «£g|5») 4 0 
4b*ff-TCi:lcJ:oTP#y h©«* 



*AWW>»tt«ttLTlVB. MIC, C(0«T 
(4. S±»4 0 4(7)MSffiiJ (o£5fcflJ) icifflfcflf, 

^titcJcU, o$ft©«Bi7JSJIHlll*tfT* P#y 

[0260] 079 izmt&BfDfflUAttVT* Knfl 
7U-A4 0 1 <!:M±ai?4 0 2#ineat4 0 1 d&tf4 

0 2a ^LTHlllTOE»»S**U K±»4 0 2 ^» 
TSP4 0 3#3£SS4 0 2 b&lF4 0 3 atftLTBtt 
RliBfciMSStiS. Efc* ttT*4 0 3 #}g«4 0 4 

tm&4 0 3c atf 4 04a *^ LT@»iRrftii:«i6 

**15„ S%gP4 0 4©-gP, flfctf. »^g|5404b 
£BTffi4 0 3©fr-X©-»£«>lt]fcfl»#*£ LT 

(SOW **K»S±W»*J:3a»«tt**. £©X 
7'JV^SPIt, »&*A4 2 0btff*^U-h4 

1 o c t«)»i«gj**-&**i«aicf^ffl-r*. XT' 
■J>?s PttJWMM o 4©B*±»lc»s±tf*J:3 

[026 1] 5S#P y K4 1 1 ttflliStfL^ 20btl 
T»4 0 3«»S»4 0 3b» 4 1 1 c*^LTMST 

«. t>L>y-v4 2otf®mm2ixzt. ok>*^4 

2 0 bttS#Pv K4 1 1 fcJ:oTBT»4 0 3ffli» 

^isioffiy. MT3 am 4 0 3©»«±fcf»ff5. - 
mcffoT, «±*4 0 2<fe«»BWT«irr*3uai 

ft-T^o S#P-y K4 1 014^-f KfcT>4 2 0c tcJ:-3 
T«ft**U H&*A4 2 0b <!:^i1j2g|?4 0 40S^SI? 

4 0 4b. 410 b t^sis-r^. ca>«i7?i±. ar-r k 

tV4 2 0 c (4*^4 2 0®|iHEtt£n'DtiH&ttoT 
l^o *A7-U 4 2 0tflaWaBII]*tl*£* tf>4 2 
0 c *#-r LTfflix.~7{s— h410c 
420bfcJ:-3T#LTtfS*U ftfP-yh'4 1 0lE«fc 
o TSiliia? 4 0 4 (OtS^ff (ffiWBl) 4 0 4b &}f LT 

if s„ ^tucty, p**no$fi»i(W» («*) » 

[0 2 6 2] c©«fc3a«WI?«:, a*E*ffll::ttI-r^ 

If 5 V^T?»*E©-3Sit*T*-r «fc 3 5 21 
i#R«ift*. *ti(=*y» p#v hiWttit* ictMr 
«Ci©?t8P*y KD3t»tt«BSiRl±-r5Ci:fl5 

[0263] gi8ot4, ±®Ltcimwmm(D. t)k-f 

-U4 2 0, ft¥PvK4 1 0, JS#P«yK4 1 K X 
7<)><fS P^SLTWo 13U7-V 4 2 OttHSL 
&^€-*lc«fcoTIIIIETOrftSBBl!ltt 
mjg^*nT^«. *A7-U4 2 0©^ffl*le(4, 7 

— u omMh^i^ixHmie^r-Y kl o >4 2 ocaw 
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S«»&Lfc«fflfcWtt0*^4 2 0 b3WRH-6*lT^ 
So US r <J ©¥tt©«#Pv K4 1 0<D±aHEttftft 
4 1 OaWSftTfeU, E<DSft4 1 0 atit''>4 
2 0 c KftsA^tU @B)HrfgKS£-r3„ ftft4 1 0 a 

it, 154 Kt?v 4 20 dmwmm\,mtit%o htm 

1 0 a(DTSi3tCli> ff^^.^U-h-4 1 0 c tfJBriJ** 
Tl^So ffSjL^U- H 4 1 0 c<D±®li{§/i>£A4 2 
0bfc»LT*ik4 2 0b(DBl*U:jSi:Tft#Pv K* 
±TB*-y:5„ r<j <D$tt£DP>> F4 1 (XOTSfctt 
mtm4 0 4©g£Sg|54 0 4 b ^^-r^fc46©jIiSSgP 
4 1 0 bjjflfitfSftTl^B. ifd)P7 F4 1 1 ©±35 

ic»fiM>A^4 20b tmmemtzimstzmviomt; 

354 1 1 a ASfiM-Stiri/**. 3I#©Py F4 1 1 ©* 
*SfcW:7U-.k4 0 1 ©^V Kt°><t«£-tS«7M 
1 1 btfiltetlll^. Sa#©Py K4 1 1 <DT»fc 

ttBTaw o 34)iBss4 o 3 b tmtsr^mmA 1 

1 ctfiSttStlTVSo 

[0 2 6 4] &fc\ ±5ELfcffi<DSSg^JlCfc^Tt)s K 
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